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DATA TRANSMISSION METHOD,
CENTRALIZED UNIT, AND DISTRIBUTED
UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2019/109649, filed on Sep. 30, 2019,
which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

This application relates to the field of network commu-
nications, and in particular, to a data transmission method, a
centralized unit, and a distributed unit.

BACKGROUND

In conventional network communication, base stations in
5G new radio (New Radio, NR) and a long term evolution
(Long Term Evolution, LTE) system include a base station
in a centralized architecture. The centralized base station
architecture includes a radio resource control (RRC, radio
resource control) protocol layer, a packet data convergence
protocol (PDCP, packet data convergence protocol) layer, a
radio link control (RLC, radio link control) protocol layer, a
multiple access control protocol (MAC, multiple access
control protocol) layer, and a port physical layer (PHY, port
physical layer). Different protocol layers have different
functions, and interaction between the different protocol
layers is usually implemented in a base station, that is,
protocol layers in the base station may perform data inter-
action in the same base station.

A small data packet (uplink and/or downlink) may need to
be transmitted between the base station and user equipment
(User Equipment, UE) in the centralized base station archi-
tecture. The small data packet specifically indicates data
with a small data volume, for example, a heartbeat packet,
a message pushed by a server, data sent by a user, or data for
refreshing a user status. The small data packet may be sent
through early data transmission, to reduce signaling over-
heads caused by a service setup procedure in a system. For
example, enhanced machine type communication (enhanced
Machine Type Communication, eMTC) and narrowband
internet of things (Narrowband Internet of Things, NB-IoT)
communication technologies currently support early trans-
mission of uplink data (Mobile Originated Early Data Trans-
mission, MO-EDT), early transmission of downlink data
(Mobile Terminated EDT, MT-EDT), and data transmission
based on a pre-configured uplink resource (Pre-configured
Uplink Resource, PUR).

An early data transmission method is implemented as
follows: First, a MAC layer in a base station needs to
determine a transport block size (transport block size, TBS)
threshold. Then, an RRC layer in the base station obtains the
TBS threshold through internal interaction in the base sta-
tion, and the RRC layer may send the TBS threshold to UE.
If the RRC layer in the base station determines that a data
volume of to-be-sent downlink data is not greater than the
TBS threshold, early data transmission may be performed
through MT-EDT. If the UE determines that a data volume
of to-be-sent uplink data is not greater than the TBS thresh-
old, early data transmission may be performed through
MO-EDT or based on a PUR. The TBS threshold used for
the MT-EDT may be different from the TBS threshold used
for the MO-EDT or the PUR.
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However, another base station architecture, namely, a
distributed architecture, that is, a base station including a
centralized unit (centralized unit, CU) and a distributed unit
(distributed unit, DU) is proposed, to implement baseband
resource sharing and radio access slicing and cloudification.
In a CU-DU separation scenario, a PHY layer, a MAC layer,
and an RLC layer that have a high real-time requirement are
placed in the DU, and a PDCP layer and an RRC layer that
have a low real-time requirement are placed in the CU, that
is, the MAC layer and the RRC layer are not on a same
device/unit. A TBS threshold needs to be determined by the
MAC layer responsible for resource scheduling, but the
RRC layer cannot accurately determine the TBS threshold,
and UE cannot obtain the TBS threshold either. As a result,
implementation of an early data transmission function is
affected.

SUMMARY

Embodiments of this application provide a data transmis-
sion method, a centralized unit, and a distributed unit, to
implement early data transmission in a CU-DU separation
scenario.

A first aspect of embodiments of this application provides
a data transmission method, including: In a network archi-
tecture in which a centralized unit CU and a distributed unit
DU are separated, the DU determines a first transport block
size TBS threshold that needs to be used when user equip-
ment UE performs early transmission of uplink data. The
CU receives a first message sent by the DU, where the first
message includes the first TBS threshold. Then, the CU
sends the first TBS threshold to the UE, so that the UE can
determine, based on the first TBS threshold, whether early
transmission of uplink data can be used. The UE sends
uplink data to the CU through early transmission of uplink
data when the UE determines, based on the first TBS
threshold, that early transmission of uplink data can be used.
In this way, the CU obtains, from the first message sent by
the DU, the first TBS threshold used for early transmission
of uplink data, and sends the first TBS threshold to the UE,
so that the UE sends the uplink data to the CU through early
transmission of uplink data based on the first TBS threshold,
thereby implementing early data transmission in a CU-DU
separation scenario.

It should be noted that, a process in which the UE sends
the uplink data to the CU through early transmission of
uplink data may be a process in which the UE sends the
uplink data to the CU through MO-EDT, or may be a process
in which the UE sends the uplink data to the CU based on
a PUR.

In addition, the CU can be connected to the UE by using
the DU, that is, data interacted between the CU and the UE
can be forwarded by using the DU. Specifically, a process in
which the CU sends the first TBS threshold to the UE may
be that the CU sends, to the UE by using the DU, the first
TBS threshold used for early transmission of uplink data.
The process in which the UE sends the uplink data to the CU
through early transmission of uplink data may be that the
DU forwards the uplink data to the CU after the UE sends
the uplink data to the DU.

According to the first aspect of embodiments of this
application, in a first implementation of the first aspect of
embodiments of this application, the method may further
include: The CU may receive a second TBS threshold sent
by the DU, where the second TBS threshold is used for early
transmission of downlink data. Specifically, before the CU
receives the second TBS threshold sent by the DU, the CU
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can first send a request message to the DU to request for the
second TBS threshold. In addition, the second TBS thresh-
old can also be carried in a cell-level limitation message sent
by the DU to the CU. Further, the cell-level limitation
message may further be included in a configuration update
message sent by the DU to the CU, so that when the CU
finds that there is downlink data for the UE, the CU uses the
second TBS threshold as a basis for determining whether the
downlink data is transmitted through early transmission of
downlink data.

According to the first aspect of embodiments of this
application, in a second implementation of the first aspect of
embodiments of this application, the method may further
include: The CU receives a first indication sent by the DU,
where the first indication is used to indicate early transmis-
sion of uplink data. Specifically, it can be learned from the
first aspect that, the process in which the UE sends the uplink
data to the CU through early transmission of uplink data may
be as follows: After the UE sends the uplink data to the DU,
the DU sends the uplink data to the CU. In this case, the DU
may include the first indication in the uplink data when
sending the uplink data to the CU. The first indication is used
to indicate early transmission of uplink data, so that the CU
can determine that the uplink data is transmitted through
early transmission of uplink data.

According to the first implementation or the second
implementation of the first aspect of embodiments of this
application, in a third implementation of the first aspect of
embodiments of this application, the CU receives initial
uplink RRC message transfer sent by the DU, where the
initial uplink RRC message transfer includes the second
TBS threshold and/or the first indication. Specifically, the
CU can receive, in a plurality of manners, the initial uplink
RRC message transfer sent by the DU. For example, the CU
can receive the initial uplink RRC message transfer sent by
the DU on a control plane (CP, control plane) side, or can
receive the initial uplink RRC message transfer sent by the
DU on a user plane (UP, user plane) side. In this way, the CU
can obtain the second TBS threshold and/or the first indi-
cation by using one message.

According to the third implementation of the first aspect
of embodiments of this application, in a fourth implemen-
tation of the first aspect of embodiments of this application,
if the initial uplink RRC message transfer includes the
second TBS threshold or the first indication, the CU sends a
UE context setting request to the DU. Specifically, for
example, in the third embodiment of the first aspect of
embodiments of this application, the CU can receive, in a
plurality of manners, the initial uplink RRC message trans-
fer sent by the DU. The CU can receive, by using a CP
solution, the initial uplink RRC message transfer sent by the
DU, or can receive, by using an UP solution, the initial
uplink RRC message transfer sent by the DU. When the CU
receives, by using the CP solution, the uplink data sent by
the DU, the CU receives first initial uplink RRC message
transfer sent by the DU, where the first initial uplink RRC
message transfer can include the uplink data and the second
TBS threshold. In this case, the CU can directly obtain the
uplink data from the first initial uplink RRC message
transfer. When the CU receives, by using the UP solution,
the uplink data sent by the DU, the DU encapsulates an RRC
message in a first initial uplink RRC message and sends a
first initial uplink RRC message including the RRC message
to the CU. When determining that the first initial uplink RRC
message can further include the second TBS threshold
and/or the first indication, the CU determines that there is the
uplink data that needs to be uploaded in the DU. After
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receiving the second initial uplink RRC message, the CU
sends the UE context setting request message to the DU, so
that the DU establishes the UE context based on the mes-
sage, and then sends the uplink data to the CU. In this way,
the CU can obtain the uplink data uploaded by the UE.
According to any one of the first aspect of embodiments
of this application or the first to the fourth implementations
of the first aspect of embodiments of this application, in a
fifth implementation of the first aspect of embodiments of
this application, the CU sends a second indication to the DU,
where the second indication is used to indicate early trans-
mission of uplink data or early transmission of downlink
data. For example, before the CU receives the first TBS
threshold or the second TBS threshold sent by the DU, the
CU can send the DU a message for requesting for the first
TBS threshold or the second TBS threshold. The second
indication is used to indicate early transmission of uplink
data or early transmission of downlink data, so that the DU
can determine that the CU has a threshold requirement for
early transmission of uplink data or early transmission of
downlink data, and then the DU sends the preset first TBS
threshold or the preset second TBS threshold to the CU. In
addition, when the CU needs to send the downlink data to
the UE, a specific sending manner may be that the CU sends
the downlink data by using the DU. In this case, the CU may
include the second indication in the downlink data sent to the
DU, so that the DU determines that the downlink data is
transmitted through early transmission of downlink data.
According to the fifth implementation of the first aspect of
embodiments of this application, in a sixth implementation
of'the first aspect of embodiments of this application, the CU
sends a second message to the DU, where the second
message may carry an RRC message and the second indi-
cation, and the second message includes downlink RRC
message transfer or a UE context release command Specifi-
cally, after the CU receives the uplink data sent by the UE
based on the first TB S threshold, when the CU determines
that there is the downlink data for the UE and determines,
based on the second TBS threshold, that the downlink data
can be transmitted through early transmission of downlink
data, the CU can send the second message to the DU. The
second message can carry the RRC message and the second
indication, the RRC message can include the downlink data,
and the second indication is used to indicate that the down-
link data is transmitted through early transmission of down-
link data. In addition, when the CU sends the second
message by using a CP solution, the second message is the
downlink RRC message transmission transfer. When the CU
sends the second message by using an UP solution, the
second message is the UE context release command.
According to the fifth implementation or the sixth imple-
mentation of the first aspect of embodiments of this appli-
cation, in a seventh implementation of the first aspect of
embodiments of this application, the CU receives a third
indication sent by the DU, where the third indication is used
to indicate failure of early transmission of uplink data, or
fallback of early transmission of uplink data, or failure of
early transmission of downlink data, or fallback of early
transmission of downlink data. It can be learned from the
first aspect that, the process in which the UE sends the uplink
data to the CU through early transmission of uplink data may
be as follows: After the UE sends the uplink data to the DU,
the DU forwards the uplink data to the CU. When the DU
determines that the uplink data uploaded by the UE to the
CU does not conform to early transmission of uplink data,
the DU sends the third indication to the CU. In this case, the
third indication can indicate failure of early transmission of
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uplink data, or fallback of early transmission of uplink data,
so that the CU and the DU subsequently establish the UE
context to transmit the uplink data. In addition, after the CU
receives the uplink data sent by the UE through early
transmission of uplink data, when the CU determines that
there is the downlink data that needs to be sent to the UE,
the CU can send the downlink data to the DU, or the DU
determines, based on a data volume of the downlink data,
whether to transmit the downlink data through early trans-
mission of downlink data. If the DU determines that the
downlink data cannot be transmitted through early transmis-
sion of downlink data, the DU sends the third indication to
the CU. In this case, the third indication can indicate failure
of early transmission of downlink data, or fallback of early
transmission of downlink data.

A second aspect of embodiments of this application
provides a data transmission method, including: In a net-
work architecture in which a centralized unit CU and a
distributed unit DU are separated, the DU determines a first
transport block size TBS threshold that needs to be used
when user equipment UE performs early transmission of
uplink data. The distributed unit DU sends a first message to
the centralized unit CU, where the first message includes a
first transport block size TBS threshold, and the first TBS
threshold is used for early transmission of uplink data, so
that the CU sends the first TBS threshold to the UE. Then,
the DU receives uplink data sent by the UE. The DU sends
the uplink data to the CU when the DU determines that the
UE sends the uplink data through early transmission of
uplink data. In this way, the DU sends the first TBS threshold
used for early transmission of uplink data to the CU by using
the first message, so that after the CU sends the first TBS
threshold to the UE, the UE can send the uplink data to the
DU through early transmission of uplink data based on the
first TBS threshold, and the DU sends the uplink data to the
CU, thereby implementing early data transmission in the
CU-DU separation scenario.

It should be noted that, a process in which the UE sends
the uplink data to the CU through early transmission of
uplink data may be a process in which the UE sends the
uplink data to the CU through MO-EDT, or may be a process
in which the UE sends the uplink data to the CU based on
a PUR.

According to the second aspect of embodiments of this
application, in a first implementation of the second aspect of
embodiments of this application, the DU sends a second
TBS threshold to the CU, where the second TBS threshold
is used for early transmission of downlink data. Specifically,
the DU can trigger, based on a request message from the CU,
to send the second TBS threshold to the CU. In addition, the
second TBS threshold can also be carried in a cell-level
limitation message sent by the DU to the CU. Further, the
cell-level limitation message may further be included in a
configuration update message sent by the DU to the CU, so
that when the CU finds that there is downlink data for the
UE, the CU uses the second TBS threshold as a basis for
determining whether the downlink data is transmitted
through early transmission of downlink data.

According to the second aspect of embodiments of this
application, in a second implementation of the second aspect
of embodiments of this application, the DU sends a first
indication to the CU, where the first indication is used to
indicate early transmission of uplink data. Specifically, in
the second aspect, the DU can send the CU the uplink data
including the first indication, so that the CU can determine
that the uplink data is data sent by the UE through early
transmission of uplink data.
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According to the first implementation or the second
implementation of the second aspect of embodiments of this
application, in a third implementation of the second aspect
of embodiments of this application, the DU may send initial
uplink RRC message transfer to the CU, where the initial
uplink RRC message transfer includes the second TBS
threshold and/or the first indication. Specifically, the DU can
send, in a plurality of manners, the initial uplink RRC
message transfer to the CU. For example, the CU can receive
the initial uplink RRC message transfer sent by the DU on
a control plane (CP, control plane) side, or can receive the
initial uplink RRC message transfer sent by the DU on a user
plane (UP, user plane) side. In this way, the CU can obtain
the second TBS threshold and/or the first indication by using
one message.

According to the third implementation of the second
aspect of embodiments of this application, in a fourth
implementation of the second aspect of embodiments of this
application, if the initial uplink RRC message transfer
includes the second TBS threshold or the first indication, the
CU sends a UE context setting request to the DU. Specifi-
cally, for example, in the third embodiment of the second
aspect of embodiments of this application, a process in
which the DU sends the initial uplink RRC message transfer
to the CU can be implemented in a plurality of manners. The
DU can send the initial uplink RRC message transfer by
using a CP solution, or can send the initial uplink RRC
message transfer by using an UP solution. When the DU
sends, by using the CP solution, the uplink data to the CU,
the DU sends first initial uplink RRC message transfer to the
CU, where the first initial uplink RRC message transfer can
include the uplink data and the second TBS threshold. In this
case, the CU can directly obtain the uplink data from the first
initial uplink RRC message transfer. When the CU receives,
by using the UP solution, the uplink data sent by the DU, the
DU encapsulates an RRC message in a first initial uplink
RRC message and sends a first initial uplink RRC message
including the RRC message to the CU. When determining
that the first initial uplink RRC message can further include
the second TBS threshold and/or the first indication, the CU
determines that there is the uplink data that needs to be
uploaded in the DU. After receiving the second initial uplink
RRC message, the CU sends the UE context setting request
message to the DU, so that the DU establishes the UE
context based on the message, and then sends the uplink data
to the CU. In this way, the CU can obtain the uplink data
uploaded by the UE.

According to any one of the second aspect of embodi-
ments of this application and the first to the fourth imple-
mentations of the second aspect of embodiments of this
application, in a fifth implementation of the second aspect of
embodiments of this application, the DU receives a second
indication sent by the CU, where the second indication is
used to indicate early transmission of uplink data or early
transmission of downlink data. For example, before the CU
receives the first TBS threshold or the second TBS threshold
sent by the DU, the CU can send the DU a message for
requesting for the first TBS threshold or the second TBS
threshold. The second indication is used to indicate early
transmission of uplink data or early transmission of down-
link data, so that the DU can determine that the CU has a
threshold requirement for early transmission of uplink data
or early transmission of downlink data, and then the DU
sends the preset first TBS threshold or the preset second TBS
threshold to the CU. In addition, when the CU needs to send
the downlink data to the UE, a specific sending manner may
be that the CU sends the downlink data by using the DU. In
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this case, the CU may include the second indication in the
downlink data sent to the DU, so that the DU determines that
the downlink data is transmitted through early transmission
of downlink data.

According to the fifth implementation of the second
aspect of embodiments of this application, in a sixth imple-
mentation of the second aspect of embodiments of this
application, the DU receives a second message sent by the
CU, where the second message may carry an RRC message
and the second indication, and the second message includes
downlink RRC message transfer or a UE context release
command Specifically, after the CU receives the uplink data
sent by the UE based on the first TBS threshold, when the
CU determines that there is the downlink data for the UE and
determines, based on the second TBS threshold, that the
downlink data can be transmitted through early transmission
of' downlink data, the CU can send the second message to the
DU. The second message can carry the RRC message and
the second indication, the RRC message can include the
downlink data, and the second indication is used to indicate
that the downlink data is transmitted through early trans-
mission of downlink data. In addition, when the CU sends
the second message by using a CP solution, the second
message is the downlink RRC message transmission trans-
fer. When the CU sends the second message by using an UP
solution, the second message is the UE context release
command.

According to the fifth implementation or the sixth imple-
mentation of the second aspect of embodiments of this
application, in a seventh implementation of the second
aspect of embodiments of this application, the CU receives
a third message sent by the DU, where the third indication
is used to indicate failure of early transmission of uplink
data, or fallback of early transmission of uplink data, or
failure of early transmission of downlink data, or fallback of
early transmission of downlink data. It can be learned from
the first aspect that, the process in which the UE sends the
uplink data to the CU through early transmission of uplink
data may be as follows: After the UE sends the uplink data
to the DU, the DU forwards the uplink data to the CU. When
the DU determines that the uplink data uploaded by the UE
to the CU does not conform to early transmission of uplink
data, the DU sends the third indication to the CU. In this
case, the third indication can indicate failure of early trans-
mission of uplink data, or fallback of early transmission of
uplink data, so that the CU and the DU subsequently
establish the UE context to transmit the uplink data. In
addition, after the CU receives the uplink data sent by the
UE through early transmission of uplink data, when the CU
determines that there is the downlink data that needs to be
sent to the UE, the CU can send the downlink data to the DU
or the DU determines, based on a data volume of the
downlink data, whether to transmit the downlink data
through early transmission of downlink data. If the DU
determines that the downlink data cannot be transmitted
through early transmission of downlink data, the DU sends
the third indication to the CU. In this case, the third
indication can indicate failure of early transmission of
downlink data, or fallback of early transmission of downlink
data.

A third aspect of embodiments of this application pro-
vides a data transmission method, including: In a network
architecture in which a centralized unit CU and a distributed
unit DU are separated, when the CU has downlink data to be
sent to target UE, the CU may send the downlink data to the
target UE through early transmission of downlink data. The
CU sends a first indication to the DU, where the first
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indication may include an indication about downlink data to
the target UE, so that when the DU determines that the target
UE is within a service range of the DU, the CU can receive
an identifier of the target UE sent by the DU. In this way, the
CU can send the downlink data to the target UE by using an
MSG2 or an MSG4 through early transmission of downlink
data, thereby implementing early transmission of downlink
data in the CU-DU separation scenario.

According to the third aspect of embodiments of this
application, in a first implementation of the third aspect, that
the CU sends the first indication to the DU may specifically
include: The CU sends a paging message to the DU, where
the paging message includes the first indication. Specifically,
the CU determines, in a plurality of manners, the downlink
data to be sent to the target UE. For example, the CU sends
the downlink data to the target UE in a plurality of manners.
For example, the CU may generate the downlink data sent
to the target UE, or the CU may determine, according to an
indication of a core network device, to send the downlink
data to the target UE. The indication of the core network
device is a first paging message sent by the core network
device. In this case, the CU may send, to the DU based on
the first paging message sent by the core network device, the
paging message that carries the first indication.

According to the third aspect of embodiments of this
application or the first implementation of the third aspect of
embodiments of this application, in a second implementa-
tion of the third aspect of embodiments of this application,
the CU may receive a first TBS threshold sent by the DU,
where the first TBS threshold is used for early transmission
of downlink data. Specifically, before the CU sends the
downlink data to the target UE through early transmission of
downlink data, the CU can further determine, based on the
first TBS threshold, whether the downlink data is sent
through early transmission of downlink data. If the downlink
data is sent through early transmission of downlink data, the
CU sends the downlink data through early transmission of
downlink data.

According to the third aspect of embodiments of this
application and the first or second implementation of the
third aspect, in a third implementation of the third aspect of
embodiments of this application, the indication about the
downlink data to the target UE includes a data volume of the
downlink data. The downlink data indication sent by the CU
to the DU may include the data volume of the downlink data,
so that the DU can determine, based on the data volume of
the downlink data, whether the downlink data can be trans-
mitted through early transmission of downlink data, to
obtain a determining result. Then the DU sends the deter-
mining result to the CU as the indication message, so that the
CU determines, based on the indication message, whether to
send the downlink data to the target UE through early
transmission of downlink data.

A fourth aspect of embodiments of this application pro-
vides a data transmission method, including: In a network
architecture in which a centralized unit CU and a distributed
unit DU are separated, when there is downlink data to be
sent to target UE, the CU may send the downlink data to the
target UE through early transmission of downlink data. The
DU receives a first indication sent by the CU, where the first
indication includes an indication about downlink data to the
target UE. When the target UE is within a service range of
the DU, the DU sends an identifier of the target UE to the
CU, so that the CU can send the downlink data to the target
UE by using an MSG2 or an MSG4 through early transmis-
sion of downlink data, thereby implementing early trans-
mission of downlink data in the CU-DU separation scenario.
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According to the fourth aspect of embodiments of this
application, in a first implementation of the fourth aspect of
embodiments of this application, that the DU receives the
first indication sent by the CU may specifically include: The
DU receives a paging message sent by the CU, where the
paging message includes the first indication. In other words,
the paging message can carry the first indication, and this
provides a specific implementation for implementing the
solution.

According to the fourth aspect of embodiments of this
application or the first implementation of the fourth aspect of
embodiments of this application, in a second implementa-
tion of the fourth aspect of embodiments of this application,
the method may further include: The DU sends a first TBS
threshold to the CU, where the first TBS threshold is used for
early transmission of downlink data. Specifically, the first
TBS threshold can assist the CU in subsequent determining
Before the CU sends the downlink data to the target UE
through early transmission of downlink data, the CU can
further determine, based on the first TBS threshold, whether
the downlink data is transmitted through early transmission
of' downlink data. If the downlink data is transmitted through
early transmission of downlink data, the CU sends the
downlink data through early transmission of downlink data.

According to the fourth aspect of embodiments of this
application and the first or second implementation of the
fourth aspect, in a third implementation of the fourth aspect
of embodiments of this application, the indication about the
downlink data to the target UE includes a data volume of
downlink data. In other words, the downlink data indication
that is received by the DU and that is sent by the CU can
include the data volume of the downlink data, so that the DU
can determine, based on the data volume of the downlink
data, whether the downlink data can be transmitted through
early transmission of downlink data, to obtain a determining
result. Then the DU sends the determining result to the CU
as the indication message, so that the CU determines, based
on the indication message, whether to send the downlink
data to the target UE through early transmission of downlink
data.

A fifth aspect of embodiments of this application provides
a centralized unit CU. The CU has a function of implement-
ing the method in any one of the first aspect or the possible
implementations of the first aspect, or any one of the third
aspect or the possible implementations of the third aspect.
The function may be implemented by hardware, or may be
implemented by hardware executing corresponding soft-
ware. The hardware or software includes one or more
modules corresponding to the functions, for example, a
receiving unit and a sending unit.

A sixth aspect of embodiments of this application pro-
vides a distributed unit DU. The DU has a function of
implementing the method in any one of the second aspect or
the possible implementations of the second aspect, or any
one of the fourth aspect or the possible implementations of
the fourth aspect. The function may be implemented by
hardware, or may be implemented by hardware executing
corresponding software. The hardware or software includes
one or more modules corresponding to the functions, for
example, a receiving unit and a sending unit.

A seventh aspect of embodiments of this application
provides a centralized unit CU. The CU includes at least one
processor, a memory, a transceiver, and computer-execut-
able instructions that are stored in the memory and can run
on the processor. When the computer-executable instruc-
tions are executed by the processor, the processor performs
the method in any one of the first aspect or the possible
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implementations of the first aspect, or any one of the third
aspect or the possible implementations of the third aspect.

An eighth aspect of embodiments of this application
provides a distributed unit DU. The DU includes at least one
processor, a memory, a transceiver, and computer-execut-
able instructions that are stored in the memory and can run
on the processor. When the computer-executable instruc-
tions are executed by the processor, the processor performs
the method in any one of the second aspect or the possible
implementations of the second aspect, or any one of the
fourth aspect or the possible implementations of the fourth
aspect.

A ninth aspect of embodiments of this application pro-
vides a base station. The base station includes a centralized
unit CU and a distributed unit DU. The CU is configured to
perform the method in any one of the first aspect or the
possible implementations of the first aspect, or any one of
the third aspect or the possible implementations of the third
aspect. The DU is configured to perform the method in any
one of the second aspect or the possible implementations of
the second aspect, or any one of the fourth aspect or the
possible implementations of the fourth aspect.

A tenth aspect of embodiments of this application pro-
vides a computer-readable storage medium that stores one or
more computer-executable instructions. When the com-
puter-executable instructions are executed by a processor,
the processor performs the method in any one of the first
aspect or the possible implementations of the first aspect, or
any one of the third aspect or the possible implementations
of the third aspect.

An eleventh aspect of embodiments of this application
provides a computer-readable storage medium that stores
one or more computer-executable instructions. When the
computer-executable instructions are executed by a proces-
sor, the processor performs the method in any one of the
second aspect or the possible implementations of the second
aspect, or any one of the fourth aspect or the possible
implementations of the fourth aspect.

For technical effects brought by any one of the fifth
aspect, the seventh aspect, the ninth aspect, and the tenth
aspect or the possible implementations thereof, refer to the
technical effects brought by the first aspect or the different
possible implementations of the first aspect, and any one of
the third aspect or the possible implementations of the third
aspect. Details are not described herein again.

For technical effects brought by any one of the sixth
aspect, the eighth aspect, the ninth aspect, and the eleventh
aspect or the possible implementations thereof, refer to the
technical effects brought by the second aspect or the differ-
ent possible implementations of the second aspect, and any
one of the fourth aspect or the possible implementations of
the fourth aspect. Details are not described herein again.

In the technical solutions provided in embodiments of this
application, the centralized unit CU receives the first mes-
sage sent by the distributed unit DU, where the first message
includes the first transport block size TBS threshold, and the
first TBS threshold is used for early transmission of uplink
data. The CU sends the first TBS threshold to the UE. The
CU receives the uplink data sent by the UE based on the first
TBS threshold. In this way, the CU obtains, from the first
message sent by the DU, the first TBS threshold used for
early transmission of uplink data, and sends the first TBS
threshold to the UE, so that the UE sends the uplink data to
the CU through early transmission of uplink data based on
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the first TBS threshold, thereby implementing early data
transmission in the CU-DU separation scenario.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic flowchart of an embodiment of an
MO-EDT method used when a CU and a DU in a base
station are not separated;

FIG. 2 is a schematic flowchart of another embodiment of
an MO-EDT method used when a CU and a DU in a base
station are not separated;

FIG. 3 is a schematic flowchart of another embodiment of
an MO-EDT method used when a CU and a DU in a base
station are not separated;

FIG. 4 is a schematic flowchart of another embodiment of
an MO-EDT method used when a CU and a DU in a base
station are not separated;

FIG. 5 is a schematic flowchart of another embodiment of
a PUR method used when a CU and a DU in a base station
are not separated;

FIG. 6 is a schematic flowchart of another embodiment of
an MT-EDT method used when a CU and a DU in a base
station are not separated;

FIG. 7 is a schematic flowchart of another embodiment of
an MT-EDT method used when a CU and a DU in a base
station are not separated;

FIG. 8 is a schematic diagram of an application scenario
of an embodiment of a data transmission method according
to an embodiment of this application;

FIG. 9 is a schematic flowchart of an embodiment of a
data transmission method according to an embodiment of
this application;

FIG. 10 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 11 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 12 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 13 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 14 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 15 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 16 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 17 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 18 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 19 is a schematic flowchart of another embodiment
of a data transmission method according to an embodiment
of this application;

FIG. 20 is a schematic diagram of an embodiment of a
centralized unit CU according to an embodiment of this
application; and
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FIG. 21 is a schematic diagram of an embodiment of a
distributed unit DU according to this application.

DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions in
embodiments of this application with reference to the
accompanying drawings in embodiments of this application.

Refer to FIG. 1 to FIG. 7. FIG. 1 to FIG. 7 are specifically
schematic flowcharts of an early data transmission method
applied to a base station in a non-CU-DU separation archi-
tecture. The early data transmission method includes early
transmission of uplink data MO-EDT, early transmission of
downlink data MT-EDT, and data transmission based on a
pre-configured uplink resource PUR. FIG. 1 to FIG. 4 are
schematic flowcharts of an MO-EDT method, FIG. 5 is a
schematic flowchart of a PUR method, and FIG. 6 and FIG.
7 are schematic flowcharts of an MT-EDT method.

Specifically, in embodiments of FIG. 1 to FIG. 7, UE, a
first access network device, a first core network device, and
a second core network device may interact with each other.
The first access network device, the first core network
device, and the second core network device may be different
devices, to adapt to different communications systems. For
example, the first core network device may be a mobility
management entity (MME, mobility management entity), an
access control and mobility management function (AMF,
access control and mobility management function), or
another device. The second core network may be a serving
gateway (S-GW, serving gateway), a user plane function
(UPF, user plane function), or another device. The first
access network device may be an evolved NodeB (eNB,
evolved NodeB), a next generation NodeB (gNB, next
generation NodeB), a next generation-eNB (ng-eNB, next
generation-evolved NodeB), or another device. Specifically,
in the embodiments shown in the figures, descriptions are
provided by using only an example in which the first access
network device is an eNB, the first core network device is an
MME, and the second core network device is an S-GW.

The eNB is a bridge between UE in LTE (4G) and an
evolved packet core (Evolved Packet Core, EPC). The eNB
is connected through an X2 interface. Main functions of the
eNB include: radio resource management, I[P header com-
pression, user data stream encryption, MME selection dur-
ing UE attachment, routing of user-plane data to an S-GW,
organization and sending of a paging message, organization
and sending of a broadcast message, measurement for
mobility or scheduling purposes, measurement report con-
figuration, and the like.

The gNB is a node that provides a new radio (new radio,
NR) user plane and control plane protocol for UE, and may
be connected to a 5G core network (5GC) through an NG
interface.

The ng-eNB is a node that provides an E-UTRA user
plane and control plane protocol for UE, and is connected to
a 5GC through an NG interface.

Refer to FIG. 1. FIG. 1 is a schematic flowchart of an
implementation process of an UP solution in an MO-EDT.
The UE may include uplink data in an Msg3 for sending, that
is, send the eNB the uplink data together with an RRC
connection resume request (RRC Connection Resume
Request) message. A size of a MAC protocol data unit
(PDU, protocol data unit) of the Msg3 is usually 56 bits. If
the uplink data needs to be sent in the Msg3, more time-
frequency resources need to be requested to send the uplink
data. A resource for sending the Msg3 is indicated by an
uplink scheduling grant (UL grant, uplink grant) in a random
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access response (Random access response, RAR) in step
A12. The UE needs to indicate to the eNB in step A1l that
the UE intends to send the uplink data in the Msg3, to obtain
more resources in the RAR. The following describes steps in
the flowchart in FIG. 1.

Step A11: The UE sends a random access preamble to the
eNB.

Specifically, the UE may send the eNB the random access
preamble preamble used for the MO-EDT. The preamble
used for the MO-EDT may indicate that the UE is to send the
uplink data in the Msg3. The preamble sent by the UE and
a time-frequency resource used for sending the preamble
herein may be broadcast by the eNB to the UE before step
Al1, so that the UE selects, based on a broadcast message,
the preamble and/or the time-frequency resource that are/is
used to indicate the uplink data and transmitted in advance.

Before step All, the UE needs to receive, from the eNB,
a TBS threshold used for early transmission of uplink data.
Only when to-be-sent data in the UE is less than or equal to
the TBS threshold, the UE can use the MO-EDT, that is, can
send the eNB the preamble that indicates to send the data in
the Msg3. The to-be-sent data may be a MAC PDU in which
the uplink data is encapsulated.

Step A12: The eNB sends a random access response
message to the UE.

Specifically, the eNB sends the UE the RAR message, that
is, an MSG?2, including the UL grant, a timing advance (TA,
timing advance), and the like. The UL grant includes more
resources. For example, the UL grant indicates that a MAC
PDU of 1000 bits or less can be transmitted.

Step 101: The UE sends an Msg3 to the eNB, where the
Msg3 includes a first RRC message and the uplink data.

Specifically, the UE sends the to-be-sent uplink data to the
eNB in this step. In this step, when the UE determines that
the UL grant in step A12 is received, and the TBS threshold
indicated by the UL grant indicates that the to-be-sent uplink
data can be accommodated in the UE, the UE sends the
to-be-sent uplink data to the eNB. For example, the UE
sends the Msg3 to the eNB. The Msg3 may include the
to-be-sent uplink data, and the Msg3 may further include the
first RRC message (for example, an RRC connection resume
request (RRC connection resume request) message)) that is
carried on a logical channel (for example, an SRB 0, a
signaling radio bearer (SRB, signaling radio bearer) of a
common control channel (CCCH, common control channel).
The uplink data is carried on a dedicated traffic channel
(DTCH, dedicated traffic channel) (for example, a data radio
bearer (DRB, data radio bearer)). The data on the two
channels is encapsulated by using a PDCP and RL.C to form
an RLC PDU, that is, a MAC service data unit (SDU, service
data unit), and multiplexing is performed on a MAC layer to
form a MAC PDU.

In addition, the to-be-sent uplink data is encrypted by
using a key. The key is deduced from next hop chaining
count (NCC, next hop chaining count), and the NCC may be
carried in an RRC connection release (RRC Connection
Release) message previously sent by the eNB to the UE.

Step 102: The eNB sends a UE context resume request
(UE context resume request) message to the MME.

Step 103: The MME interacts a modify bearer (modity
bearer) message with the S-GW.

Step 104: The MME sends a UE context resume response
(UE context resume response) message to the eNB.

Step 105: The eNB sends the uplink data to the S-GW.

Specifically, after determining that the UE context resume
response message sent by the MME is received, the eNB
may send the uplink data to the S-GW.
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Step 106: The S-GW sends downlink data to the eNB.

Specifically, if the S-GW determines that there is the
downlink data that needs to be sent to the UE, the S-GW
may send the downlink data to the eNB after step 105,
namely, in subsequent step 106.

Steps 107a and 1075: The eNB and the MME release an
S1 connection of the UE, and the MME interacts the modify
bearer (modify bearer) message with the S-GW.

After sending the uplink data to the S-GW, if the eNB
does not receive the downlink data or a data volume of the
downlink data is small, the eNB requests to suspend UE
context.

Step 108: The eNB sends an Msg4 to the UE.

Specifically, the eNB sends the Msgd4 to the UE. The
Msgd4 may include a second RRC message, for example, an
RRC connection release (RRC Connection Release) mes-
sage, the message is carried on a DCCH (Dedicated Control
Channel, dedicated control channel) (SRB 1), and the mes-
sage carries data such as a release cause release cause, a
resume 1D resume ID, and NCC. If there is the downlink
data, the Msgd4 may further include the downlink data. The
downlink data is carried on a DTCH and multiplexed with
an RRC connection release message.

In the procedure, the UE is always in an idle IDLE mode
and does not enter a connected mode. After a data packet is
transmitted between the UE and the eNB, the UE is released
immediately.

Refer to FIG. 2. FIG. 2 is a schematic flowchart of another
implementation process of MO-EDT, that is, a CP solution
corresponding to the MO-EDT method in FIG. 1.

Steps A21 and A22 are similar to the implementation
process in the UP solution. Details are not described herein
again.

Step 201: The UE sends an RRC early data transmission
request message to the eNB.

Specifically, the UE sends the RRC early data transmis-
sion request (RRC early data transmission request) message
to the eNB. The message carries an S-temporary mobile
subscriber identity (S-TMSI, SAE-temporary mobile sub-
scriber identity) used to identify the UE, an establishment
cause used to indicate a cause for initiating the request, and
a dedicated Info NAS used to carry uplink data. The uplink
data is encapsulated in a form of an NAS message at a
non-access stratum (NAS, non-access stratum) layer, and is
an NAS message at an access stratum (AS, access stratum)
layer. Security protection is not used at the AS layer, but
security at the NAS layer can be used. In other words, there
may be no information such as NCC and an AS security key
in the CP solution.

Step 202: The eNB sends an initial UE message to the
MME.

Specifically, the eNB sends the MME the initial UE
message (Initial UE message) that carries an NAS message
including the uplink data.

Step 203: The MME interacts a modify bearer (modify
bearer) message with the S-GW.

Step 204: The MME sends the uplink data to the S-GW.

Step 205: The S-GW sends downlink data to the MME.

Specifically, if the S-GW has the downlink data for the
UE, the S-GW sends the downlink data to the MME.

Step 206: The MME sends a message to the eNB.

Specifically, if the MME receives the downlink data for
the UE sent by the S-GW, the MME sends a downlink NAS
transport (DL NAS transport) message including the down-
link data to the eNB, namely, step 206a.
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If the MME does not receive the downlink data for the
UE, the MME sends a connection establishment indication
(connection establishment indication) message to the eNB,
namely, step 2065.

Step 207: The eNB sends an RRC early data complete
message to the UE.

Specifically, if the eNB does not receive the downlink
data for the UE, or a data volume of the downlink data for
the UE received by the eNB is small, the eNB sends the UE
the RRC data early transmission complete (RRC Early Data
Complete) message that may carry the downlink data.

Step 208a and step 2085: The eNB and the MME release
an S1 connection of the UE, and the MME interacts the
modify bearer (modify bearer) message with the S-GW.

The UE is also in an IDLE mode in the CP solution in
FIG. 2.

Refer to FIG. 3. FIG. 3 is a schematic flowchart of an
implementation process of a PUR solution. Compared with
the MO-EDT, an uplink data transmission method based on
the PUR omits a step in which the UE sends a preamble to
the eNB and a step in which the UE receives an RAR. In
addition, a PUR resource needs to be configured in advance,
to send uplink data in step 1.

Step A31: The UE sends a PUR request message to the
eNB.

Specifically, this step is optional, that is, may not be
performed in an actual running process of the solution. The
UE sends a pre-configured uplink resource request (PUR
Request) message to the eNB to request for a PUR resource.

The message may carry characteristic information of
service data in the UE and/or capability information of the
UE, for example, a period in which the UE sends the uplink
data, a data volume of the uplink data, and a maximum TBS
supported by the UE.

Step A32: The eNB sends a PUR configuration message
to the UE.

In this step, the eNB may first determine whether the PUR
resource can be configured for the UE, and send the PUR
configuration message to the UE if the PUR resource can be
configured for the UE.

The configuration message may include a period of the
PUR resource, a quantity of physical resource blocks (PRB,
physical resource block), a TBS, a TA, and the like.

The configuration message may be carried in an RRC
connection release message, an RRC early data complete
message, or another downlink message.

Then, the UE stores PUR configuration information in the
PUR configuration message, and enters an idle mode.

Step 301: The UE sends the uplink data to the eNB.

In this step, when the UE needs to send the uplink data,
the UE may first determine whether the uplink data can be
sent based on the PUR resource. If the uplink data can be
sent based on the PUR resource, the UE sends the uplink
data to the eNB based on the PUR resource. Along with
sending of the uplink data, the UE may further send the eNB
a first RRC message, for example, a PUR transmission
request (PUR Transmission Request) message. The message
may carry at least one of a resume ID, shortResumeMAC-I,
a PUR resource release indication, an uplink data indication,
a downlink data indication, a buffer status report, and a data
volume indication. The PUR resource release indication is
used by the UE to request the eNB to release the PUR
resource. The uplink data indication is used to indicate that
the UE still has uplink data to be sent. The downlink data
indication is used to indicate that the UE will have downlink
data to arrive. The buffer status report or the data volume
indication is used to indicate a data volume of the uplink
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data buffered in the UE. The data volume may be a size of
a MAC PDU obtained after the buffered uplink data is
encapsulated.

Steps 302 to 308 are similar to the technical processes of
step 102 to step 108 in the MO-EDT in FIG. 1 and step 202
to step 208 in the MO-EDT in FIG. 2. Details are not
described herein again.

Refer to FIG. 4. FIG. 4 is a schematic flowchart of an
implementation process of an MO-EDT, that is, an UP
solution in which an MSG2 is used. Downlink data is carried
in the Msg2 for sending, that is, the UE receives the
downlink data after sending a random access preamble.
Before sending the downlink data to the UE, the eNB needs
to determine whether the downlink data can be sent to the
UE through one downlink transmission (for example, one
downlink message or one transport block TB). If a data
volume of the downlink data is large, the eNB cannot send
the downlink data to the UE through one downlink trans-
mission. In this case, the eNB needs to trigger an RRC
connection establishment procedure, so that the UE enters
an RRC connected mode, and sends the data in the con-
nected mode.

The eNB needs to determine whether the UE is in a
service range of the eNB, so as to send the downlink data in
the Msg2 in step 405. Therefore, the eNB sends a paging
message to the UE, where the paging message carries a
dedicated random access resource that can be used by the
UE. When the UE receives the paging message, the UE
sends the preamble to the eNB by using the random access
resource included in the paging message. When receiving
the preamble sent by using the dedicated random access, the
eNB can determine that the UE having to-be-sent uplink
data is within the service range of the eNB, and then sends
the downlink data to the UE. Detailed steps are as follows:

Step A41: The S-GW sends a downlink data notification
message to the MME.

Specifically, the S-GW sends the downlink data notifica-
tion (downlink data notification) message to the MME. The
message may carry an evolved packet system bearer identity
(EPS Bearer ID, evolved packet system bearer identity), the
EPS bearer ID is associated with the UE, and the message
is used to indicate the MME that the UE associated with the
EPS Bearer ID has the downlink data to arrive.

The message may further carry the data volume of the
downlink data (DL data size), to implement transmission of
a small downlink data packet.

Step A42: The MME sends an S1 paging message to the
eNB.

Specifically, the MME sends a paging message (which
may be referred to as the S1 paging message) to the eNB in
a tracking area (Tracking Area, TA) with which the UE
registers, where the paging message carries a NAS 1D (for
example, an S-TMSI) of the paged UE, the DL data size, and
a resume ID, and the resume ID is used by the eNB to obtain
UE context (UE Context).

Step A43: The eNB sends a Uu paging message to the UE.

Specifically, the eNB sends a paging message (which may
be referred to as the Uu paging message) to the UE if the
eNB receives the S1 paging message from the MME, where
the paging message carries the NAS ID (for example, an
S-TMSI) of the UE. In addition, the paging message may
further indicate a cell radio network temporary identifier
(C-RNTI, cell radio network temporary identifier) and a
random access channel (an RACH resource, random access
channel). The C-RNTI is used to process, for example,
scramble, data when the UE sends the uplink data, or is used
by the UE to listen to a PDCCH, where the PDCCH is used
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to schedule the UE to perform downlink or uplink data
transmission. The RACH resource includes an RACH time-
frequency resource, for example, carrier information,
resource block (Resource Block, RB) information, time
information, and a preamble. The paging message may
further include coverage enhancement level (Coverage
enhancement Level, CEL) information. For example, when
performing data transmission, the UE needs to repeatedly
send uplink data or repeatedly receive downlink data in
eMTC and NB-IoT technologies. Therefore, repetition quan-
tities of different levels are defined. For example, a coverage
enhancement level 0 includes repetition quantities {1, 2, 4,
8}, a coverage enhancement level 1 includes repetition
quantities {16, 32, 64}, and a coverage enhancement level 2
includes repetition quantities {128, 256, 512}. A coverage
range of a signal can be improved through repeat transmis-
sion.

Step Ad4: The UE sends a random access preamble to the
eNB.

In this step, if the UE receives the Uu paging message,
and the Uu paging message includes the S-TMSI of the UE,
and if the paging message includes the RACH resource and
the C-RNTT that are allocated to the UE, the UE sends the
preamble to the eNB by using the RACH resource included
in the paging message.

Step 401: The eNB sends a UE context resume request
message to the MME.

If the eNB receives the preamble sent by using the RACH
resource included in the Uu paging message, the eNB may
determine that the UE is within the service range of the eNB.
Then, the eNB sends the UE context resume request mes-
sage to the MME, to indicate the MME that the UE needs to
access a network.

The UE context resume request message carries an MME
UE S1APID and an eNB UE S1AP ID. The MME UE S1AP
1D is used to uniquely identity UE associated with an S1
interface in the MME, and the eNB UE S1AP ID is used to
uniquely identify UE associated with an S1 interface in the
eNB.

In this step, after determining the UE, the eNB may
determine the resume ID of the UE, and resume the context
information of the UE based on the resume ID.

Step 402: The MME interacts a modify bearer message
with the S-GW.

Specifically, after receiving the UE context resume
request message, the MME sends a modify bearer request
modify bearer request message to the S-GW to request to
modify a bearer corresponding to the UE, and then the
S-GW sends a modify bearer response modify bearer
response message to the MME. In addition, this step is
optional.

Step 403: The MME sends the eNB a UE context resume
response message sent by the UE.

Specifically, after receiving the modify bearer response,
the MME sends the UE context resume response message to
the eNB, to indicate the eNB that the context information
and bearer information related to the UE have been resumed.

Step 404: The S-GW sends the downlink data to the eNB.

Specifically, the S-GW may send the downlink data for
the UE to the eNB after step 402.

Step 405: The eNB sends the UE the Msg2 carrying a
third RRC message and the downlink data.

In this step, after receiving, from the S-GW, the downlink
data for the UE, the eNB sends the UE the Msg?2 carrying the
downlink data. The Msg2 may further include the third RRC
message, for example, an RRC early data transmission
(RRC Early Data-MT) message.
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Step 406: The UE sends an Msg3 to the eNB, where the
Msg3 may include a fourth RRC message.

Specifically, if the UE needs to send the uplink data, the
Msg3 may further include the uplink data.

In this step, after receiving the downlink data and the
fourth RRC message, the UE sends the Msg3 to the eNB,
where the Msg3 includes the third RRC message, for
example, an RRC early data transmission confirm RRC
early data-MT confirm message, which is used to indicate
the eNB that the UE has received the downlink data suc-
cessfully.

In addition, if there is the uplink data, the uplink data
together with the third RRC message may be sent to the eNB
in step 406.

Then, the UE enters an idle mode.

Step 407: The eNB sends the uplink data to the S-GW.

Specifically, if the eNB receives the uplink data sent by
the UE, the eNB sends the uplink data to the S-GW.

Step 408a and step 4085: The eNB requests the MME to
suspend the UE, and the MME interacts a modify bearer
message with the S-GW.

Suspension indicates that the UE, the eNB, and the MME
store the context information of the UE, but the UE enters
the idle mode and no longer performs data transmission. If
data transmission needs to be performed, RRC connection
resume, that is, the process of step 401 to step 403 needs to
be performed.

Refer to FIG. 5. FIG. 5 is a schematic flowchart of another
implementation process of an MT-EDT, namely, a CP solu-
tion in which an MSG2 is used. Steps A51 to A54 are similar
to steps A4l to Ad44 in FIG. 4. Details are not described
herein again.

Step 501: The eNB sends an initial UE message (Initial
UE message) to the MME.

In this step, if the eNB receives a preamble on an RACH
resource included in a UU paging message, the eNB may
determine that the UE is within a service range of the eNB.
Then, the eNB sends the initial UE message message to the
MME, so as to send an initial layer 3 message to the MME.

The message includes an eNB UE S1AP ID and an NAS
PDU (namely, the initial layer 3 message). The NAS PDU
includes security information between the UE and the
MME.

Step 502 is similar to step 402 in FIG. 4. Details are not
described herein again.

Step 503: The S-GW sends downlink data to the MME.

Step 504: The MME sends a downlink NAS transport
message (DL NAS TRANSPORT) to the eNB.

Specifically, the MME sends the eNB the downlink NAS
transport message carrying the downlink data.

Step 505: The eNB sends the Msg2 to the UE.

Specifically, the eNB sends the Msg2 to the UE, where the
Msg2 includes a third RRC message, and the third RRC
message includes the downlink data.

Step 506: The UE sends an Msg3 to the eNB.

Specifically, the UE sends the Msg3 to the eNB, where the
Msg3 includes a fourth RRC message, and the fourth RRC
message may include uplink data.

Step 507: The eNB sends the uplink data to the S-GW.

Specifically, if the eNB receives the uplink data sent by
the UE, the eNB sends the uplink data to the S-GW by using
the MME.

In a possible implementation, step 507 and step 508 may
be performed at the same time, that is, the uplink data may
be carried in a message in step 508a.
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Step 508a and step 5085: The eNB requests the MME to
suspend the UE, and the MME interacts a modify bearer
message with the S-GW.

Specifically, release indicates that the UE, the eNB, and
the MME no longer store context information of the UE, and
the UE enters an idle mode and no longer performs data
transmission. If data transmission needs to be performed, an
RRC connection establishment procedure needs to be per-
formed.

Related steps in the solutions of early transmission of
downlink data by using an MSG4 in FIG. 6 and FIG. 7 are
similar to the technical process in early transmission of
downlink data by using the MSG4 in the method for early
transmission of uplink data in FIG. 1 and FIG. 2. Details are
not described herein again.

The solutions in FIG. 1 to FIG. 7 are applied to early data
transmission in the base station in the non-CU-DU separa-
tion architecture (namely, a centralized base station archi-
tecture), and have the following disadvantages when being
applied to a base station in a CU-DU separation architecture:

In the embodiments corresponding to FIG. 1 and FIG. 2,
in the centralized base station architecture, an RRC layer and
a MAC layer are located in a same entity/unit, and the RRC
layer can easily obtain resource configuration information.
However, in the CU-DU architecture, because the RRC layer
and the MAC layer are located in different entities, the RRC
layer cannot accurately obtain the resource configuration
information. Specifically, for example, when generating a
TBS threshold included in RRC signaling, a CU needs to
obtain the resource configuration information, where the
resource configuration information is generated by a DU.
For another example, in step 108 in FIG. 1, step 308 in FIG.
3, and step 207 in FIG. 2, a CU needs to learn whether the
downlink data can be sent to the UE in step 207 or step
108/308. If a data volume of the downlink data is large, the
CU needs to trigger an RRC connection establishment
process, so as to transmit data with large volume. Because
the resource configuration information is located in a DU,
the CU cannot learn a relationship between the resource
configuration information and the data volume of the down-
link data. For example, the CU cannot learn whether the
downlink data can be transmitted by using an available
resource, and therefore cannot learn whether the RRC con-
nection establishment process needs to be triggered.

In the embodiment corresponding to FIG. 3, the PUR
configuration information is generated at an RRC layer.
However, because the PUR configuration information is
resource configuration information, and is provided by a
MAC layer in a DU, the RRC layer located in a CU cannot
obtain the resource configuration information through inter-
nal interaction. This affects data transmission based on the
PUR.

In the embodiments corresponding to FIG. 4 to FIG. 7, in
the method for sending the downlink data by using the
Msg2, when the eNB receives the data volume of the
downlink data sent by the MME, the eNB needs to deter-
mine whether the downlink data can be sent to the UE by
using the message Msg2. If the eNB determines that the
downlink data can be sent to the UE by using the message
Msg2, the eNB allocates an RACH resource, a C-RNTI, and
the like to the UE, and sends the downlink data to the UE by
using the paging message. If the eNB determines that the
downlink data cannot be sent to the UE by using the message
Msg2, the eNB sends a normal paging message to the UE,
that is, the normal paging message does not carry an RACH
resource, a C-RNTI, and the like. In the centralized base
station architecture, the eNB can determine the resource
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configuration information to determine whether the RACH
resource, the C-RNTI, and the like need to be carried in the
paging message at the RRC layer. In addition, the RACH
resource carried in the paging message also comes from the
MAC layer. Therefore, the eNB can obtain the RACH
resource and C-RNTT information from the MAC layer, to
perform encapsulation at the RRC layer. However, in a
distributed base station architecture, namely, in the CU-DU
architecture, there is no resource configuration information
when the CU determines whether the downlink data can be
sent by using the Msg2. The resource configuration infor-
mation is located in the DU. As a result, whether the
downlink data can be sent by using the Msg2 cannot be
learned, and this affects use of the method for sending the
downlink data by using the Msg2. There is also the problem
in the method for sending the downlink data by using the
Msg4.

This application provides a data transmission method, a
centralized unit, and a distributed unit, to resolve the fore-
going problems and implement early data transmission in a
CU-DU separation scenario. The following separately
describes this application by using schematic diagrams in
FIG. 8 to FIG. 19.

Refer to FIG. 8. An embodiment of this application is
applied to LTE, 5G, or a future communications system, and
may be a scenario shown in FIG. 8. Specifically, user
equipment (User Equipment, UE) includes a mobile phone,
an intelligent terminal, a multimedia device, a streaming
media device, and the like. A base station device may be an
evolved NodeB (Evolved NodeB, eNB) in an LTE system,
or may be a gNB in a 5G system, or may be an ng-eNB.

The eNB is a bridge between UE in LTE (4G) and an
evolved packet core (Evolved Packet Core, EPC). The eNB
is connected through an X2 interface. Main functions of the
eNB include: radio resource management, I[P header com-
pression, user data stream encryption, MME selection dur-
ing UE attachment, routing of user-plane data to an S-GW,
organization and sending of a paging message, organization
and sending of a broadcast message, measurement for
mobility or scheduling purposes, measurement report con-
figuration, and the like.

The gNB is a node that provides a new radio (new radio,
NR) user plane and control plane protocol for UE, and may
be connected to a 5G core network (5GC) through an NG
interface.

The ng-eNB is a node that provides an E-UTRA user
plane and control plane protocol for UE, and is connected to
a 5GC through an NG interface.

The eNB, the gNB, and the ng-eNB may include a CU and
a DU in a CU-DU separation architecture. The CU is a
logical node, is responsible for RRC, SDAP, and PDCP
protocols of the gNB or responsible for RRC and a PDCP of
the ng-eNB and the eNB, and controls one or more DUs. The
DU is a logical node, is responsible for RLC, MAC, and
PHY layers of the gNB, the ng-eNB, and the eNB, and is
controlled by the CU. One DU supports one or more cells.

A core network device may be an MME or an AMF. The
MME is a key control node in an LTE access network, and
is responsible for location of UE (User Equipment) in an idle
mode, a paging process, bearer establishment, and a release
process, and the like. The AMF mainly includes functions
such as access control plane termination, non-access stratum
termination, non-access stratum encryption and integrity
protection, registration management, connection manage-
ment, reachability management, mobility management, law-
ful interception, and access authentication.
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Refer to FIG. 9. FIG. 9 is a schematic flowchart of an
embodiment of an early data transmission method according
to an embodiment of this application. The method includes
the following steps.

Step 901: A DU sends a first message to a CU.

In this step, in a network architecture in which a central-
ized unit CU and a distributed unit DU are separated, the DU
determines a first transport block size TBS threshold that
needs to be used when user equipment UE performs early
transmission of uplink data. The CU receives the first
message sent by the DU, where the first message may
include the first TBS threshold.

In a possible implementation, before step 901, the DU
may be triggered, based on indication information sent by
the CU, to send the first message to the CU. For example, the
CU may first send first capability information indicating
supporting MO-EDT to the DU, and the DU sends the first
message to the CU when the DU receives the first capability
information. The first message may further include a capa-
bility indication message, for example, the capability indi-
cation message indicates that the DU supports early trans-
mission of uplink data, such as capability information
indicating supporting MO-EDT, or capability information
indicating supporting a PUR.

In addition, in this step, the first message includes the first
TBS threshold. Specifically, the first TBS threshold may be
a specific threshold, or may be a data set of available
thresholds. When the first TBS threshold indicates the data
set, if a data volume in the UE is less than a TBS (denoted
as the first TBS) indicated by a UL grant, the UE may select
a TBS (denoted as a second TBS) that is less than the first
TBS and greater than or equal to the data volume in the UE,
and then the UE sends the uplink data based on the second
TBS. This can reduce a quantity of bits for zero adding and
improve resource utilization efficiency. For example, if the
TBS (the first TBS) indicated by the UL grant is 800 bits, the
data volume in the UE is 500 bits, and available TBSs are
{300, 400, 500, 600, 700, 800}, the UE selects the TBS 500
bits. Because the TBS is selected by the UE, and the DU
does not know the TBS selected by the UE, the DU needs to
blindly detect, based on the possible TBSs {300, 400, 500,
600, 700, 800}, the uplink data sent by the UE, that is, the
DU needs to perform blind detection for a maximum of six
times to detect the uplink data. Compared with a method in
which TBS selection is not enabled, this method increases
complexity for the DU. A TBS threshold subset may further
be added based on the data set, to reduce complexity for the
DU. To be specific, a subset, for example, {300, 500, 700}
is established on the basis of {300, 400, 500, 600, 700, 800} .
The UE selects a TBS from the subset to send the uplink
data. This can reduce complexity for the DU.

Step 902: The CU sends the first TBS threshold to the UE.

In this step, the CU sends the UE the first TBS threshold
obtained in step 901. Specifically, the CU may send the first
TBS threshold to all UEs within a service range, or may send
the first TBS threshold to specified UE. This is not limited
herein.

Step 903: The UE sends a second message to the DU.

In this step, the UE may determine, based on the first TBS
threshold, whether early transmission of uplink data can be
used. When the UE determines, based on the first TBS
threshold, that early transmission of uplink data can be used,
the UE sends the uplink data to the DU through early
transmission of uplink data.

Step 904: The DU sends the uplink data to the CU.

In this step, the DU sends the CU the uplink data obtained
in step 903.
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Specifically, the DU sends the uplink data to the CU in a
plurality of manners. For example, the DU may send the
uplink data to the CU by using a CP solution, or sends the
uplink data to the CU by using an UP solution.

In this embodiment, the centralized unit CU receives the
first message sent by the distributed unit DU, where the first
message includes the first transport block size TBS thresh-
old, and the first TBS threshold is used for early transmission
of uplink data. The CU sends the first TBS threshold to the
UE. The CU receives the uplink data sent by the UE based
on the first TBS threshold. In this way, the CU obtains, from
the first message sent by the DU, the first TBS threshold
used for early transmission of uplink data, and sends the first
TBS threshold to the UE, so that the UE sends the uplink
data to the CU through early transmission of uplink data
based on the first TBS threshold, thereby implementing early
data transmission in a CU-DU separation scenario.

It should be noted that, a process in which the UE sends
the uplink data to the CU through early transmission of
uplink data may be a process in which the UE sends the
uplink data to the CU through MO-EDT, or may be a process
in which the UE sends the uplink data to the CU based on
a PUR.

In this embodiment, the step of early transmission of
uplink data is completed when the DU sends the uplink data
to the CU in step 904. In this solution, if there is downlink
data for the UE in the CU, the CU may send the downlink
data through early transmission of downlink data after step
904. In a process in which the CU determines whether to
send the UE the downlink data through early transmission of
downlink data, the CU may perform determining, or the DU
may perform determining and then send a determining result
to the CU. It can be learned from the foregoing that a
determining basis is a TBS threshold set by the DU. The
following separately describes the two cases.

1. A Process in which the CU Performs Determining

In this embodiment, in the process in which the CU
performs determining, a second TBS threshold used for
early transmission of downlink data needs to be obtained.
The DU may send the second TBS threshold in a process in
which the DU sends the uplink data to the CU in step 904,
or the DU may send the second TBS threshold to the CU in
advance by using a cell-level limitation information. The
limitation information is cell-level information, rather than
for individual UEs. Further, the cell-level limitation infor-
mation may further be included in a configuration update
message. The DU may alternatively send the second TBS
threshold to the CU in another manner. This is not limited
herein.

When the DU sends the uplink data to the CU by using the
CP solution, step 904 may be specifically that the DU sends
first initial uplink RRC message transfer to the CU, where
the first initial uplink RRC message transfer may include the
uplink data and the second TBS threshold. The CU may
compare a data volume of the downlink data with the second
TBS threshold. When the CU determines that the downlink
data can be transmitted through early transmission of down-
link data, the CU may send the DU an RRC complete
message carrying the downlink data, so that the DU sends
the downlink data to the UE after obtaining the downlink
data. Otherwise, the CU sends an RRC fallback/RRC estab-
lishment message to the DU, so that the DU establishes UE
context to transmit the downlink data.

When the DU sends the uplink data to the CU by using the
UP solution, the DU may send second initial uplink RRC
message transfer to the CU before step 904, where the
second initial uplink RRC message transfer may include the
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second TBS threshold and/or an indication message, and the
indication message is used to indicate to establish UE
context, so as to perform step 904 of sending the uplink data
to the CU. In this case, when the second initial uplink RRC
message transfer includes the second TBS threshold, the CU
may further compare a data volume of the downlink data
with the second TBS threshold. When the CU determines
that the downlink data can be transmitted through early
transmission of downlink data, the CU may send the DU an
RRC release message, an early transmission of downlink
data indication, and the downlink data, so that the DU can
send the downlink data to the UE through early data trans-
mission. Otherwise, the CU sends the DU an RRC resume
message or an RRC setting message, so that the DU estab-
lishes the UE context to transmit the downlink data.

2. A Process in which the DU Performs Determining

In this embodiment, the DU has a preset second TBS
threshold used for early transmission of downlink data.
Therefore, in the process in which the DU performs deter-
mining, the DU needs to obtain information about the
downlink data. The information about the downlink data
may be a data volume of the downlink data or the downlink
data.

When the CU sends the downlink data to the DU by using
the CP solution, after step 904, the CU sends the DU an RRC
complete message carrying the downlink data, and indica-
tion information used to indicate that the RRC complete
message is used for early transmission of downlink data. In
this way, the DU can determine, based on the preset second
TBS threshold, whether the downlink data is sent through
early transmission of downlink data. If the downlink data is
sent through early transmission of downlink data, the DU
sends the UE, the RRC complete message carrying the
downlink data, so that the UE obtains the downlink data. If
the downlink data is not sent through early transmission of
downlink data, the DU initiates the CU into establishment of
UE context to transmit the downlink data.

When the CU sends the information about the downlink
data to the DU by using the CP solution, after step 904, the
CU sends the DU an RRC release message, the downlink
data, and indication information used to indicate that the
downlink data is transmitted through early transmission of
downlink data. In this way, the DU can determine, based on
the preset second TBS threshold, whether the downlink data
is sent through early transmission of downlink data. If the
downlink data is sent through early transmission of down-
link data, the DU sends the UE the downlink data, so that the
UE obtains the downlink data. If the downlink data is not
sent through early transmission of downlink data, the DU
initiates the CU into establishment of UE context to transmit
the downlink data.

In embodiments of this application, specifically, the pro-
cess in which the UE sends the uplink data to the CU by
using the DU in the embodiment in FIG. 9 may be an
MO-EDT process, or may be a process in which the UE
sends the uplink data based on a PUR. The following
describes the two cases by using specific embodiments.

1. Perform Early Data Transmission by Using an MO-EDT
Method

Specifically, in a process of performing early data trans-
mission by using the MO-EDT method, if an MME indicates
the CU that there is downlink data for the UE, the CU may
send the downlink data to the UE after receiving the uplink
data sent by the UE. This saves signaling overheads for
establishing an RRC connection for the UE. In addition,
because the DU is responsible for resource scheduling, the
DU determines whether downlink data transmission can be
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completed through one transmission. In this case, the CU or
the DU can determine whether the downlink data can be
transmitted in an MSG4 through the MO-EDT early data
transmission. If the MO-EDT early data transmission cannot
be used, the CU triggers fallback to an RRC connection
resume or setup procedure. The following separately
describes the two cases in detail by using specific embodi-
ments.

(1) The CU determines whether to perform fallback.

Refer to FIG. 10 and FIG. 11 separately. FIG. 10 and FIG.
11 each are a schematic flowchart of another embodiment of
a data transmission method according to an embodiment of
this application. The method includes the following steps.

Specifically, refer to FIG. 10. Step 1001: A DU sends a
first message to a CU.

Specifically, the DU sends the first message to the CU,
where the first message carries a first TBS threshold used for
MO-EDT.

In a possible implementation, the CU sends first capabil-
ity information to the DU, where the first capability infor-
mation is used to indicate that the CU supports MO-EDT.
When the DU receives the first capability information, the
DU sends the first TBS threshold to the CU.

In a possible implementation, the DU sends second capa-
bility information to the CU, where the second capability
information is used to indicate that the DU supports MO-
EDT.

In a possible implementation, the DU sends first indica-
tion information to the CU, where the first indication infor-
mation is used to indicate that the DU supports TBS selec-
tion.

The TBS selection indicates that when UE sends uplink
data by using an MO-EDT method, the UE needs to first
determine whether the uplink data to be sent by the UE is
less than or equal to the first TBS threshold sent by the DU.
If the uplink data to be sent by the UE is less than or equal
to the first TBS threshold, the UE may send the uplink data
by using the MO-EDT method. The uplink data to-be-sent
by the UE may be far less than the first TBS threshold. For
example, the first TBS threshold is 1000 bits, but the data
to-be-sent by the UE is 500 bits. If a UL grant allocated by
the DU to the UE in an RAR indicates the TBS 1000 bits,
the UE needs to add zeros of 500 bits to fill the 1000 bits,
so as to reach 1000 bits. As a result, half of the resources are
not used to transmit useful information in the UE, zero
adding is performed, and resource utilization efficiency is
reduced. MO-EDT supports a method for the UE to select a
TBS, that is, when the CU enables the TBS selection, if a
data volume in the UE is less than the TBS (denoted as the
first TBS) indicated in the UL grant, the UE may select a
TBS (denoted as a second TBS) that is less than the first TBS
and greater than or equal to the data volume in the UE. Then,
the UE sends the uplink data based on the second TBS. This
can reduce a quantity of bits for zero adding and improve
resource utilization efficiency.

In a possible implementation, the DU may send second
indication information to the CU, where the second indica-
tion information is used to indicate that the DU supports a
TBS subset.

On the basis of the TBS selection method, for example, if
the first TBS threshold is 1000 bits, the TBS (the first TBS)
indicated in the UL grant is 800 bits, the data volume in the
UE is 500 bits, and available TBSs are {300, 400, 500, 600,
700, 800}, the UE selects the TBS 500 bits. Because the TBS
is selected by the UE, and the DU does not know the TBS
selected by the UE, the DU needs to blindly detect, based on
the possible TBSs {300, 400, 500, 600, 700, 800}, the uplink
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data sent by the UE, that is, the DU needs to perform blind
detection for a maximum of six times to detect the uplink
data. Compared with a method in which TBS selection is not
enabled, this method increases complexity for the DU. A
method for enabling the TBS subset can be used, to reduce
complexity for the DU. To be specific, a subset, for example,
{300, 500, 700} is established on the basis of {300, 400,
500, 600, 700, 800}. The UE selects a TBS from the subset
to send the uplink data. This can reduce complexity for the
DU.

In a possible implementation, the second capability infor-
mation, the first indication information, and the second
indication information may be included in the first message.

In a possible implementation, the first message may be an
F1 setup request (F1 SETUP REQUEST) message or a DU
configuration update (DU CONFIGURATION UPDATE)
message.

In a possible implementation, the first capability infor-
mation may be included in a reset (RESET) message.

Step 1002: The CU sends the first TBS threshold to the
UE.

Specifically, the CU sends a second message to the UE by
using the DU based on the first message, where the second
message includes the first TBS threshold used for MO-EDT.

In a possible implementation, the second message may
further include the first indication information and/or the
second indication information.

In a possible implementation, the first TBS threshold is
equal to or less than a maximum TBS in the Msg3.

In a possible implementation, the second message may be
a system information block 1 (system information block 1,
SIB1).

Step 1003a: The UE sends a preamble to the DU.

Step 100356: The DU sends an RAR to the UE.

Step 1004¢a and step 10045: The UE sends a third message
Msg3 to the DU.

In a CP solution, the UE sends the Msg3 to the DU, where
the Msg3 carries a CCCH SDU, and the CCCH SDU carries
a first RRC message, for example, an RRC early data request
message. A MAC layer in the DU determines that a MAC
SDU is the CCCH SDU. Further, the DU may determine,
based on a size (size) of the CCCH SDU, that the CCCH
SDU is a CCCH SDU used for MO-EDT, that is, the CCCH
SDU carries the uplink data; and then performs step 10054.
If determining that the CCCH SDU is not a CCCH SDU
used for MO-EDT, the DU does not perform step 1005a. For
example, determining may be performed based on the size
of the CCCH SDU. The CCCH SDU not used for MO-EDT
is usually 48 bits, and the CCCH SDU used for MO-EDT is
usually greater than 48 bits.

In an UP solution, the Msg3 includes a CCCH SDU and
a DTCH SDU. The CCCH SDU carries a first RRC message,
for example, an RRC connection resume request message or
an RRC resume request message, and the DTCH SDU
carries the uplink data. When the DU determines that there
is the DTCH SDU, and the DU determines that the Msg3 is
used for MO-EDT, the DU performs step 10055 and step
10065. If there is no DTCH SDU, the DU does not perform
step 10055 and step 10065.

Step 1005a and step 100556: The DU sends a fourth
message to the CU, where the fourth message includes the
first RRC message and data volume limitation information
in the Msgd.

In a possible implementation, the data volume limitation
information in the Msg4 may be a maximum data volume in
the Msg4 that is allowed to be scheduled, may be a maxi-
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mum TBS in the Msg4 that is allowed to be scheduled, or
may be the second TBS threshold in the Msg4.

In a possible implementation, the data volume limitation
information in the Msgd4 may be sent to the CU before the
DU receives the Msg3. In this case, the data volume limi-
tation information may be used for all UEs that initiate
MO-EDT, that is, the data volume limitation information is
cell-level information, rather than for individual UEs.

In a possible implementation, the cell-level data volume
limitation information may be included in a configuration
update message.

In a possible implementation, the fourth message may be
an initial uplink RRC message transfer (Initial UL RRC
Message Transfer) message.

In a possible implementation, the fourth message may
further include a first indication, for example, an MO-EDT
indication, and the first indication is used to indicate the UE
to transmit the data by using a method for early transmission
of uplink data.

Step 10064 and step 10065: The DU sends the uplink data
to the CU.

In the CP solution, namely, in step 10064, the uplink data
is encapsulated in the NAS PDU, and the NAS PDU is
included in the first RRC message. The CU receives the
fourth message, extracts the NAS PDU, and sends the NAS
PDU to a core network device (for example, an MME or an
AMF). A connection may be established for the UE by using
the core network device.

In the UP solution, namely, in step 10065, the uplink data
is encapsulated in the DTCH SDU. The DU receives the
third message, and sends the first RRC message to the CU.
The CU resumes UE context based on the first RRC mes-
sage. Then, the CU configures the UE context for the DU.
The DU parses the DTCH SDU based on the UE context to
generate the PDCP PDU, and sends the PDCP PDU to the
CU.

Step 1007: The CU sends a fifth message (namely, an
Msg5) to the UE by using the DU.

In the CP solution and the UP solution, the CU may
receive downlink data from the core network device, and the
CU determines, based on a data volume of the downlink data
and the data volume limitation information in the received
Msgd, whether to send the Msgd to the UE by using
MO-EDT, that is, determines whether the downlink data can
be sent to the UE through one transmission (or one TB).

Specifically, in the UP solution in MO-EDT, the Msg3
includes the RRC connection resume request message and
the uplink data. The DU encapsulates, in the INITIAL UL
RRC MESSAGE TRANSFER, the RRC connection resume
request message encapsulated in the CCCH SDU, to send to
the CU. If the DU determines that the process is MO-EDT,
the INITIAL UL RRC MESSAGE TRANSFER further
includes the indication information that indicates MO-EDT
and/or the data volume limitation information in the Msg4.
After receiving the INITIAL UL RRC MESSAGE TRANS-
FER message, the CU resumes the UE context information
based on the RRC connection resume request message and
sends the UE CONTEXT SETUP REQUEST message to the
DU. The DU establishes the UE context based on the
message, parses the uplink data included in Msg3, and sends
the uplink data to the CU. If there is the downlink data
arriving at the CU, the CU determines, based on the data
volume of the downlink data and the data volume limitation
information in the Msgd4, a message to be sent in the Msg4.
For example, if the data volume of the downlink data is less
than or equal to a data volume allowed in the Msg4 indicated
in the data volume limitation information in the Msg4, the
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CU determines to send an RRC connection release message
in the Msgd4, sends the downlink data to the DU by using an
UP-PDCP, and sends the RRC connection release message
by using the CP-PDCP. After receiving the downlink data
and the RRC connection release message, the DU multi-
plexes the downlink data and the RRC connection release
message into one MAC PDU, and sends the MAC PDU to
the UE by using a PHY. If the data volume of the downlink
data is greater than the data volume allowed in the Msg4, the
CU determines to send an RRC connection resume message
in the Msg4 and resumes an RRC connection to send the
downlink data.

In the CP solution in MO-EDT, the Msg3 includes the
RRC early data request message, where the RRC early data
request message includes the NAS PDU, and the NAS PDU
includes the uplink data. The DU determines, based on the
Msg3 or the size of the CCCH SDU, that the UE sends the
uplink data by using the MO-EDT method. Then, the DU
encapsulates the RRC early data request message in the
INITIAL UL RRC MESSAGE TRANSFER, to send to the
CU. The message may further carry the indication informa-
tion that indicates MO-EDT and/or the data volume limita-
tion information in the Msgd. After receiving the message,
the CU performs a UE context establishment process with
the MME. If there is the downlink data arriving at the CU,
the CU determines, based on the data volume of the down-
link data and the data volume allowed in the Msgd4, a
message to be sent in the Msgd. For example, if the data
volume of the downlink data is less than or equal to the data
volume allowed in the Msgd, the CU determines to send an
RRC early data complete message in the Msgd. If the data
volume of the downlink data is greater than the data volume
allowed in the Msgd, the CU determines to send an RRC
connection setup message in the Msg4 and send the down-
link data by establishing an RRC connection.

In the foregoing process, when the RRC connection setup
message or the RRC connection resume message is sent in
the Msgd, the process is referred to as fallback, that is, a
process of falling back to a process of resuming or estab-
lishing the RRC connection.

In this embodiment, the CU interacts with the DU the data
volume allowed in the Msg4, so that the CU can determine
the message to-be-sent in the Msgd. This improves avail-
ability of the MO-EDT method.

Specifically, in the embodiment of this application in FIG.
11, differences from the embodiment corresponding to FIG.
10 lie in the following steps.

Step 1105: The CU sends the DU a data volume limitation
request message in an Msg4.

Specifically, the CU sends the DU the data volume
limitation request message in the Msgd4, to request for data
volume limitation information in the Msgd4.

Step 1106 is the same as step 10045 in the embodiment
corresponding to FIG. 10.

The CU determines, based on the received data volume
limitation information in the Msgd4, whether to send an Msg4
used for MO-EDT or an Msgd used for setting up/resuming
an RRC connection.

Step 1107a: When the CU determines, in step 1106, that
the received data volume limitation information in the Msg4
is not less than a data volume of downlink data, the CU
sends the DU the Msg4 used for MO-EDT.

Step 11075: When the CU determines, in step 1106, that
the received data volume limitation information in the Msg4
is less than a data volume of downlink data, the CU sends
the DU the Msgd4 used for setting up/resuming the RRC
connection.
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In this solution, the CU determines whether to perform
fallback by using the Msgd.

In this embodiment, the CU requests, from the DU, the
data volume limitation information in the Msg4. This can
prevent the CU from blindly sending the DU the data
volume limitation information in the Msgd, and reduces
signaling overheads between DU-CU.

(2) The DU determines whether to perform fallback.

Refer to FIG. 12 to FIG. 14 separately. FIG. 12 to FIG. 14
each are a schematic flowchart of another embodiment of a
data transmission method according to an embodiment of
this application. The DU determines whether to perform
fallback, and the method includes the following steps.

Refer to FIG. 12. FIG. 12 shows a CP solution in
MO-EDT. Steps 1201 to 1204 are similar to steps 1001 to
1004 in FIG. 10. Details are not described herein again.

Step 1205: The CU sends a second message to the DU.

Specifically, the CU sends the second message to the DU,
where the second message includes an RRC message and an
MO-EDT indication, and the RRC message includes down-
link data.

The MO-EDT indication is used to indicate that the RRC
message is used for MO-EDT.

In a possible implementation, the second message may be
a UE CONTEXT RELEASE COMMAND message, a DL
RRC MESSAGE TRANSFER message, or a UE CON-
TEXT SETUP REQUEST message.

In a possible implementation, the RRC message is an
RRC early data complete message, and the downlink data is
encapsulated in the RRC early data complete message.

Then, the DU determines, based on a size (size) of the
received RRC message, whether the RRC message can be
sent to the UE through one transmission. If the RRC
message can be sent to the UE through one transmission,
step 12064 is performed. If the RRC message cannot be sent
to the UE through one transmission, step 12065 is per-
formed.

In a possible implementation, the second message may
further include a CP MO-EDT indication, and the indication
is used to indicate that the RRC message is used for CP
MO-EDT.

Step 1206a: The DU sends an Msgd4 to the UE.

Msg4 is an RRC early data complete message including
the downlink data.

In this case, the CP MO-EDT procedure ends.

Step 12065: The DU sends a first indication to the CU.

Specifically, the DU sends the first indication to the CU,
where the first indication is used to indicate fallback of
MO-EDT or indicate failure of MO-EDT.

In a possible implementation, the first indication may be
carried in an RRC delivery status (RRC Delivery Status)
message.

After the CU receives the first indication, the CU gener-
ates an RRC connection setup message as an Msg4.

Step 1207: The CU sends the UE by using the DU, the
Msgd in which the RRC connection setup message is
encapsulated.

In this case, the MO-EDT procedure falls back to an RRC
connection setup procedure.

Refer to FIG. 13. FIG. 13 is an UP solution in MO-EDT.
Steps 1301 to 1304 are similar to steps 1001 to 1004 in FIG.
10. Details are not described herein again.

Step 1305: The CU sends a second message to the DU.

Specifically, the CU sends the second message to the DU,
where the second message includes an RRC message and an
MO-EDT indication. If there is downlink data, the CU
further sends the downlink data to the DU.
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The MO-EDT indication is used to indicate that the RRC
message is used for MO-EDT.

In a possible implementation, the second message may be
a UE CONTEXT RELEASE COMMAND message, a DL
RRC MESSAGE TRANSFER message, or a UE CON-
TEXT SETUP REQUEST message.

In a possible implementation, the RRC message is an
RRC connection release message.

Then, the DU determines, based on the received RRC
message and a size (size) of the downlink data, whether the
RRC message and the downlink data can be sent to the UE
through one transmission. If the RRC message and the
downlink data can be sent to the UE through one transmis-
sion, step 1306a is performed. Otherwise, step 13065 is
performed.

In a possible implementation, the second message may
further include an UP MO-EDT indication, and the indica-
tion is used to indicate that the RRC message is used for UP
MO-EDT.

Step 1306a: The DU sends an Msg4 to the UE.

Msg4 includes the downlink data and an RRC connection
release message.

In this case, the UP MO-EDT procedure ends.

Step 13065: The DU sends a first indication to the CU.

Specifically, the DU sends the first indication to the CU,
where the first indication is used to indicate fallback of
MO-EDT or indicate failure of MO-EDT.

In a possible implementation, the first indication may be
carried in an RRC delivery status (RRC Delivery Status)
message.

After the CU receives the first indication, the CU gener-
ates an RRC connection resume message as an Msgd.

Step 1307: The CU sends the UE by using the DU, the
Msgd4 in which the RRC connection resume message is
encapsulated.

In this case, the MO-EDT procedure falls back to an RRC
connection resume procedure.

In this embodiment, the CU sends the downlink data and
the Msg4 to the DU, and the DU may determine whether to
perform fallback. This can prevent the DU from sending the
CU a data volume limitation information in the Msg4.

Refer to FIG. 14. This embodiment of this application is
different from the embodiments in FIG. 12 and FIG. 13, the
CU sends two messages to the DU. This can reduce inter-
action between the CU and the DU, and further reduces a
delay for setting up/resuming an RRC connection.

Steps 1401 to 1404 are the same as steps 1001 to 1004 in
FIG. 10.

CP Solution

Step 1405: The CU sends a first message to the DU, where
the first message includes a first RRC message, a second
RRC message, and an MO-EDT indication, the first RRC
message may be RRC early data complete, the second RRC
message may be RRC connection setup, and the MO-EDT
indication is used to indicate that the first RRC message is
used for MO-EDT, or the MO-EDT indication is used to
indicate that the second RRC message is used for MO-EDT
fallback.

The first message may be a UE CONTEXT SETUP
REQUEST, a UE CONTEXT RELEASE COMMAND, or
DL RRC MESSAGE TRANSFER.

The DU determines whether the first RRC message can be
sent to the UE through one transmission; and if the first RRC
message can be sent to the UE through one transmission,
goes to step 1406a; otherwise, goes to step 14065.
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In a possible implementation, the DU determines the first
RRC message or the second RRC message according to the
MO-EDT indication.

Step 1406a: The DU sends the first RRC message to the
UE.

Step 14065: The DU sends the second RRC message to
the UE.

Step 1407: The DU sends a second indication to the UE,
where the second indication is used to indicate whether the
DU sends the first RRC message or the second RRC
message to the UE. This step is optional.

The second indication may be carried in a UE CONTEXT
SETUP RESPONSE, UE CONTEXT RELEASE COM-
PLETE, or an RRC DELIVERY REPORT.

UP Solution

Step 1405: The CU sends a first message to the DU, where
the first message includes a first RRC message, a second
RRC message, and an MO-EDT indication, the first RRC
message may be RRC connection release, the second RRC
message may be RRC connection resume, and the MO-EDT
indication is used to indicate that the first RRC message is
used for MO-EDT, or the MO-EDT indication is used to
indicate that the second RRC message is used for MO-EDT
fallback. The CU further sends downlink data to the DU.

The first message may be a UE CONTEXT SETUP
REQUEST, a UE CONTEXT RELEASE COMMAND, or
DL RRC MESSAGE TRANSFER.

In a possible implementation, the CU sends a second
indication to the DU, where the second indication is used to
indicate whether there is the downlink data.

The DU determines whether the first RRC message and
the downlink data can be sent to the UE through one
transmission; and if the first RRC message and the downlink
data can be sent to the UE through one transmission, goes to
step 1406a; otherwise, goes to step 140654.

In a possible implementation, the DU determines the first
RRC message or the second RRC message according to the
MO-EDT indication.

In a possible implementation, the DU determines, accord-
ing to the second indication, that there is the downlink data
that needs to be sent.

Step 1406a: The DU sends the first RRC message and the
downlink data to the UE.

Step 14065: The DU sends the second RRC message to
the UE.

In a possible implementation, the DU further sends the
downlink data to the UE.

Step 1407: The DU sends a second indication to the UE,
where the second indication is used to indicate whether the
DU sends the first RRC message or the second RRC
message to the UE. This step is optional.

The second indication may be carried in a UE CONTEXT
SETUP RESPONSE, UE CONTEXT RELEASE COM-
PLETE, or an RRC DELIVERY REPORT.

2. Perform Data Transmission by Using a PUR Method

Refer to FIG. 15. FIG. 15 is a schematic flowchart of
another embodiment of a data transmission method accord-
ing to an embodiment of this application. The method
includes the following steps.

Step 1501: UE sends a PUR resource request message to
a CU.

Specifically, the UE sends the PUR resource request
message to the CU by using a DU. The PUR resource
request message is used to request for a PUR resource.

Step 1502: The CU sends a PUR indication to the DU.

The PUR indication is used by the CU to request for PUR
configuration information from the DU.
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In a possible implementation, the PUR configuration
information may include at least one of the following: a
period of the PUR resource, a TBS, an MCS, a quantity of
repetitions, a C-RNTI, and the like.

In a possible implementation, the PUR indication may be
included in a UE CONTEXT SETUP REQUEST message or
a UE CONTEXT MODIFICATION REQUEST message.

Step 1503: The DU sends the PUR configuration infor-
mation to the CU.

In a possible implementation, the PUR configuration
information may be included in a UE CONTEXT SETUP
RESPONSE message or a UE CONTEXT MODIFICA-
TION REQUEST message.

Step 1504: The CU sends the PUR configuration infor-
mation to the UE.

Specifically, the CU sends the PUR configuration infor-
mation to the UE by using the DU. This is the same as step
A32 in FIG. 3.

Step 1505: The UE sends uplink data to the CU.

In a CP solution, the UE sends the uplink data to the DU,
where the uplink data carries a CCCH SDU, and the CCCH
SDU carries a first RRC message, for example, an RRC
early data request message. A MAC layer in the DU deter-
mines that the MAC SDU is a CCCH SDU. Further, the DU
may determine, based on a size (size) of the CCCH SDU,
that the CCCH SDU is a CCCH SDU used for MO-EDT,
that is, the CCCH SDU carries the uplink data; and then
performs step 15054. If determining that the CCCH SDU is
not a CCCH SDU used for MO-EDT, the DU does not
perform step 1505a. For example, the CCCH SDU not used
for MO-EDT is usually 48 bits, and the CCCH SDU used for
MO-EDT is usually greater than 48 bits.

In an UP solution, the uplink data includes a CCCH SDU
and a DTCH SDU. The CCCH SDU carries a first RRC
message, for example, an RRC connection resume request
message or an RRC resume request message, and the DTCH
SDU carries the uplink data. When the DU determines that
there is the DTCH SDU, the DU determines that the uplink
data is used for MO-EDT, and then performs step 1505a¢ and
step 15055. If there is no DTCH SDU, the DU does not
perform step 1505a and step 15055.

Step 1505a: The DU sends a fourth message to the CU,
where the fourth message includes the first RRC message
and a data volume limitation information of downlink data.

In a possible implementation, the data volume limitation
information of the downlink data may be a maximum data
volume of the downlink data that is allowed to be scheduled,
may be a maximum TBS of the downlink data that is
allowed to be scheduled, or may be a second TBS threshold
of the downlink data.

In a possible implementation, the data volume limitation
information of the downlink data may be sent to the CU
before the DU receives the uplink data. In this case, the data
volume limitation information may be used for all UEs that
initiate MO-EDT, that is, the data volume limitation infor-
mation is cell-level information, rather than for individual
UEs.

In a possible implementation, the cell-level data volume
limitation information may be included in a configuration
update message.

In a possible implementation, the fourth message may be
an initial uplink RRC message transfer (Initial UL, RRC
Message Transfer) message.

In a possible implementation, the fourth message may
further include a first indication, for example, an MO-EDT
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indication, and the first indication is used to indicate the UE
to transmit the data by using a method for early transmission
of uplink data.

Step 150556: The DU sends the uplink data to the CU.

In the CP solution, the uplink data is encapsulated in the
NAS PDU, and the NAS PDU is included in the first RRC
message. The CU receives the fourth message, extracts the
NAS PDU, and sends the NAS PDU to a core network
device (for example, an MME or an AMF). The core
network device establishes a connection for the UE.

In the UP solution, the uplink data is encapsulated in the
DTCH SDU. The DU receives the third message, and sends
the first RRC message to the CU. The CU resumes UE
context based on the first RRC message. Then, the CU
configures the UE context for the DU. The DU parses the
DTCH SDU based on the UE context to generate the PDCP
PDU, and sends the PDCP PDU to the CU.

Step 1505¢: The CU sends a fifth message to the UE by
using the DU.

In the CP solution and the UP solution, the CU may
receive the downlink data from the core network device. In
this case, the CU may determine, based on a data volume of
the downlink data and the received data volume limitation
information of the downlink data, whether to send a PUR
message to the UE, that is, determine whether the downlink
data can be sent to the UE through one transmission (or one
TB).

Specifically, in the UP solution in MO-EDT, the uplink
data includes the RRC connection resume request message
and the uplink data. The DU encapsulates, in INITIAL UL
RRC MESSAGE TRANSFER, the RRC connection resume
request message encapsulated in the CCCH SDU, to send to
the CU. If the DU determines that the process is MO-EDT,
the INITIAL UL RRC MESSAGE TRANSFER further
includes the indication information that indicates MO-EDT
and/or the data volume limitation information of the down-
link data. After receiving the INITIAL UL RRC MESSAGE
TRANSFER message, the CU resumes the UE context
information based on the RRC connection resume request
message and sends the UE CONTEXT SETUP REQUEST
message to the DU. The DU establishes the UE context
based on the message, parses the uplink data included in the
uplink message, and sends the uplink data to the UE. If there
is the downlink data arriving at the CU, the CU determines,
based on the data volume of the downlink data and the data
volume limitation information of the downlink data, a mes-
sage to be sent in the downlink data. For example, if the data
volume of the downlink data is less than or equal to the
allowed data volume of the downlink data indicated in the
data volume limitation information of the downlink data, the
CU determines to send the RRC connection release message
in the downlink data, send the downlink data to the DU by
using the UP-PDCP, and send the RRC connection release
message by using the CP-PDCP. After receiving the down-
link data and the RRC connection release message, the DU
multiplexes the downlink data and the RRC connection
release message into one MAC PDU, and sends the MAC
PDU to the UE by using the PHY. If the data volume of the
downlink data is greater than the allowed data volume of the
downlink data, the CU determines to send an RRC connec-
tion resume message in the downlink data and resumes an
RRC connection to send the downlink data.

Specifically, the UE sends the uplink data to the CU on the
PUR resource by using the DU, which is the same as step
301 in FIG. 3.

In a possible implementation, in step 1505, the UE sends
the first message to the DU, where the first message includes
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a MAC SDU in an RRC message and a MAC SDU of the
uplink data. After receiving a MAC PDU in the first mes-
sage, the DU first decodes a MAC SDU corresponding to a
CCCH channel, and sends the MAC SDU to the CU. The
CU resumes the UE context by using steps 1507 and 1508.
Then, the CU sends a UE context setting message to the DU,
and the DU sends the MAC SDU of the uplink data to the
CU. Then, step 1509 and step 1510 are performed.

Step 1506: The DU sends a first indication to the CU.

Specifically, the DU sends the first indication to the CU,
where the first indication identifies a resource index used by
the DU to indicate the CU that the message in step 1505 is
received. The step is optional.

Step 1507: The CU sends a UE context resume request
message to the MME.

Specifically, the CU may determine, based on the resource
index, the UE that uses the resource, and then send the UE
context resume request message to the MME.

Step 1508: The CU sends downlink data to the UE.

If there is the downlink data, an S-GW sends the downlink
data to the MME.

The MME sends a NAS message including the downlink
data to an eNB, and indicates a downlink data size.

If there is no downlink data or a data volume of the
downlink data is small, the eNB sends the UE RRC early
data complete carrying the downlink data.

Specifically, in step 1507, if the MME receives the
downlink data for the UE sent by the S-GW, the MME sends
the CU a downlink NAS transport (DL NAS transport)
message including the downlink data; if the MME does not
receive the downlink data for the UE, the MME sends a
connection setup indication (connection establishment indi-
cation) message to the CU.

In addition, in step 1508, the CU may send the RRC early
data complete message to the UE. Specifically, if the CU
does not receive the downlink data for the UE, or the data
volume of the downlink data for the UE received by the CU
is small, the eNB sends the CU the RRC early data complete
(RRC Early Data Complete) message carrying the downlink
data. In addition, an S1 connection of the UE is released
between the CU and the MME, the MME interacts a modify
bearer (modify bearer) message with the S-GW, and the UE
is in an IDLE mode. In the CP solution, the UE is also in the
IDLE mode.

The foregoing describes the early transmission part of the
uplink data in the data transmission method in embodiments
of this application, and the following describes the early
transmission part of the downlink data.

Refer to FIG. 16. FIG. 16 is a schematic flowchart of an
embodiment of an early data transmission method according
to an embodiment of this application. The method includes
the following steps.

Step 1601: A CU sends a first indication to a DU.

In this step, in a network architecture in which the
centralized unit CU and the distributed unit DU are sepa-
rated, when the CU has downlink data to be sent to target
UE, the CU may send the downlink data to the target UE
through early transmission of downlink data. The CU sends
the first indication to the DU, where the first indication may
include an indication about downlink data to the target UE.

Specifically, before step 1601, the CU may determine,
based on a first paging message from a core network device,
that the downlink data needs to be sent to the target UE. The
first paging message may include the downlink data or a data
volume of the downlink data. Then, the CU may send a
second paging message to the DU based on the first paging
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message, so that the DU searches for the corresponding
target UE in a service range based on the second paging
message.

In addition, similar to that in the foregoing solution in
which the data is transmitted through early transmission of
uplink data, the CU or the DU may further determine
whether the downlink data is transmitted through early
transmission of downlink data. When the DU performs
determining, the CU may further include the data volume of
the downlink data in the downlink data indication, so that the
DU performs determining based on a preset TBS threshold
used for early transmission of downlink data and the data
volume of the downlink data, and feeds back a determining
result to the CU. When the CU performs determining, the
CU may obtain the TBS threshold from the DU, or the DU
actively sends the TBS threshold to the CU. Then, the CU
determines, based on the TBS threshold, whether to transmit
the downlink data through early transmission of downlink
data.

Step 1602: The DU sends an identifier of the target UE to
the CU.

In this step, when the DU determines that the target UE is
within the service range of the DU, the CU may receive the
identifier of the target UE sent by the DU.

Specifically, after receiving the second paging message
sent by the CU, the DU may perform Uu paging on the UE
within the service range by using the second paging mes-
sage. If receiving a response message from the target UE, the
DU determines that the target UE is within the service range
of the DU, and the DU sends the identifier of the target UE
to the CU.

Step 1603: The CU sends the downlink data to the UE.

In this step, when the CU determines, in step 1602, that
the target UE is within the service range of the DU, the CU
may send the downlink data to the target UE through early
transmission of downlink data.

In this embodiment, in the network architecture in which
the centralized unit CU and the distributed unit DU are
separated, when there is the downlink data to be sent to the
target UE, the CU may send the downlink data to the target
UE through early transmission of downlink data. The CU
sends the first indication to the DU, where the first indication
may include an indication about downlink data to the target
UE, so that when the DU determines that the target UE is
within the service range of the DU, the CU may receive the
identifier of the target UE sent by the DU. In this way, the
CU can send the downlink data to the target UE by using an
MSG2 or an MSG4 through early transmission of downlink
data, thereby implementing early transmission of downlink
data in a CU-DU separation scenario.

In this embodiment of this application, in step 1603, the
CU may send the target downlink data to the target UE by
using the MSG2, or may send the target downlink data to the
target UE by using the MSG4. The following describes the
two cases by using specific embodiments.

1. Send the Downlink Data by Using the Msg2

The DU interacts MT-EDT related information with the
CU, to assist the CU in determining whether to transmit the
downlink data by using an MT-EDT method. Further, the
CU indicates MT-EDT to the DU, and may request a random
access RACH resource and a C-RNTI from the DU, so that
the DU sends the RACH resource and the C-RNTI to the CU
by using a paging message. Finally, the DU sends an RACH
resource index and the like to the CU, so that the CU can
determine that the UE is in the service range of the CU, and
the CU can request for the downlink data from the core
network device. In addition, specifically, the DU may
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directly send data volume limitation information through the
MT-EDT to the CU, and the CU determines whether to
perform MT-EDT, or the DU may determine the process.
The following separately provides descriptions by using
FIG. 17 and FIG. 18.

Refer to FIG. 17. FIG. 17 is a schematic flowchart of
another embodiment of a data transmission method accord-
ing to an embodiment of this application. The method
includes the following steps.

Step 1701: A core network device sends a first paging
message to a CU.

Specifically, the first paging message sent by the core
network device to the CU may include data volume limita-
tion information of downlink data. In addition, the first
paging message may further include the downlink data, or
may not include the downlink data. This is not limited
herein.

Step 1702: A DU sends a first message to the CU.

Specifically, the DU sends the first message to the CU,
where the first message includes the data volume limitation
information of the downlink data.

In a possible implementation, the first message may
further include first capability information, and the first
capability information is used to indicate that the DU
supports MT-EDT.

In a possible implementation, the first message may be a
RESET message, an F1 SETUP REQUEST message, a
GNB-DU CONFIGURATION UPDATE message, or a
GNB-DU RESOURCE COORDINATION RESPONSE
message.

Step 1703: The CU determines whether MT-EDT can be
used.

Specifically, this step is the same as step A42 in the
embodiment in FIG. 4. That is, the CU determines, based on
a downlink data size and the data volume limitation infor-
mation of the downlink data in an S1 paging message,
whether to use MT-EDT.

Step 1704: If the CU determines that MT-EDT is used, the
CU sends an MT-EDT indication to the DU, to request the
DU to allocate an RACH resource and a C-RNTI.

In a possible implementation, the MT-EDT indication is
carried in an F1 SETUP RESPONSE message, a GNB-DU
CONFIGURATION UPDATE ACKNOWLEGDE message,
a GNB-CU CONFIGURATION UPDATE message, or a
GNB-DU RESOURCE COORDINATION REQUEST mes-
sage.

In a possible implementation, the CU sends the DU an
identifier of UE, an identifier carried on UE, or an F1AP ID.

Step 1705: The DU sends a resource configuration mes-
sage to the CU.

Specifically, the DU allocates the resource configuration
message according to the MT-EDT indication, and sends the
CU the resource configuration message including the RACH
resource and the C-RNTI.

The RACH resource and the C-RNTI may be carried in a
RESET message, an F1 SETUP REQUEST message, a
GNB-DU CONFIGURATION UPDATE message, or a
GNB-DU RESOURCE COORDINATION RESPONSE
message.

Step 1706: The CU broadcasts a Uu paging message to the
UE.

Specifically, the CU sends the Uu paging message to the
UE by using the DU. If the CU receives a paging message
from an MME, the CU sends the paging message (which
may be referred to as Uu paging) to the UE. The paging
message carries an NAS ID (for example, an S-TMSI) of the
paging, the C-RNTI, and the RACH resource. The C-RNTI

5

10

15

20

25

30

35

40

45

50

55

60

65

36

is used to process, for example, scramble, data when the UE
sends the data, or is used by the UE to listen to a PDCCH,
where the PDCCH is used to schedule the UE to perform
data transmission. The RACH resource includes an RACH
time-frequency resource, for example, carrier information,
resource block (Resource Block, RB) information, time
information, and a preamble. The paging message may
further include coverage enhancement level (Coverage
enhancement Level, CEL) information. For example, when
performing data transmission, the UE needs to repeatedly
send uplink data or repeatedly receive downlink data in
eMTC and NB-IoT technologies. Therefore, repetition quan-
tities of different levels are defined. For example, a coverage
enhancement level 0 includes repetition quantities {1, 2, 4,
8}, a coverage enhancement level 1 includes repetition
quantities {16, 32, 64}, and a coverage enhancement level 2
includes repetition quantities {128, 256, 512}. A coverage
range of a signal can be improved through repeat transmis-
sion.

Step 1707: The UE sends the DU the preamble carried in
the paging message.

Step 1708: The DU generates a second indication, where
the second indication is used to indicate that the UE has sent
the preamble carried in the paging message.

In a possible implementation, the second indication may
be an RACH resource index or a preamble index.

In a possible implementation, the second indication may
be the C-RNTL.

In a possible implementation, the second indication may
be an MT-EDT indication.

In a possible implementation, the second indication may
be an identifier of the UE, an identifier carried on the UE, or
an F1AP ID.

In a possible implementation, the RACH resource index
may be a preamble index, and is used by the DU to indicate
the CU that the UE using the preamble is in the service range
of the DU.

Step 1709: The DU sends the second indication to the CU.

In this step, the DU sends the second indication to the CU,
so that the CU stores the RACH resource and the C-RNTI,
and the CU determines, based on the RACH resource index,
that the UE is in the service range of the DU.

Step 1710: The CU obtains downlink data.

In this step, when the CU determines, according to the
second indication, that the UE is in the service range of the
DU, the CU may obtain the downlink data from the core
network device.

Specifically, if the first paging message in step 1701
carries the downlink data, the CU may directly obtain the
downlink data from the first paging message. If the first
paging message in step 1701 does not carry the downlink
data, the CU may send a data request for the downlink data
to the core network device before this step, so that the core
network device sends the downlink data to the CU.

Step 1711: The CU sends the downlink data to the UE.

In this step, when determining to obtain the downlink data
for the UE in step 1710, the CU may send the downlink data
to the specified UE by using an MSG2, so as to complete
MT-EDT and implement a solution for early transmission of
downlink data in the data transmission method in this
embodiment.

Step 1712: When the CU determines, in step 1703, that
MT-EDT cannot be used, the CU performs another opera-
tion. For example, the CU may not perform early transmis-
sion of downlink data, may interact data with the DU to
establish UE context to transmit the downlink data, or may
perform another step. This is not specifically limited herein.
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Refer to FIG. 18. FIG. 18 is a schematic flowchart of
another embodiment of an early data transmission method
according to an embodiment of this application. The method
includes the following steps.

Step 1801: A DU sends a first message to a CU.

Specifically, the first message may include first capability
information, and the first capability information is used to
indicate that the DU supports MT-EDT.

In a possible implementation, the first message may be a
RESET message, an F1 SETUP REQUEST message, a
GNB-DU CONFIGURATION UPDATE message, or a
GNB-DU RESOURCE COORDINATION RESPONSE
message.

Step 1802: A core network device sends a first paging
message to the CU.

Specifically, the first paging message sent by the core
network device to the CU may include a data volume of
downlink data. In addition, the first paging message may
further include the downlink data, or may not include
downlink data. This is not limited herein.

Step 1803: The CU sends a second message to the DU.

Specifically, after receiving the first paging message in
step 1802, the CU may send the second message to the DU.
The second message may include the data volume of the
downlink data.

Step 1804: The DU determines whether MT-EDT is used;
and if MT-EDT is used, performs step 1805, and if MT-EDT
is not used, performs step 1812.

Specifically, in this step, the DU may determine, based on
a preset TBS threshold, whether to transmit the downlink
data through MT-EDT. The determining basis is a value
relationship between the preset TBS threshold and the data
volume of the downlink data received in step 1803. If the
TBS threshold is less than the data volume of the downlink
data, step 1812 is performed. If the TBS threshold is not less
than the data volume of the downlink data, step 1805 is
performed.

Step 1805: The DU sends resource configuration infor-
mation to the CU.

Specifically, when the DU determines that MT-EDT is
used, the DU sends the resource configuration message to
the CU. The resource configuration message may include an
RACH resource and a C-RNTI.

In addition, the RACH resource and the C-RNTI may be
carried in a RESET message, an F1 SETUP REQUEST
message, a GNB-DU CONFIGURATION UPDATE mes-
sage, or a GNB-DU RESOURCE COORDINATION
RESPONSE message.

Step 1806 to step 1812 are similar to step 1706 to step
1712 in FIG. 17. Details are not described herein again.

In this embodiment, specifically, in a process in which the
DU determines, based on the downlink data size (DL data
size), whether MT-EDT can be used, the determining pro-
cess is set to be implemented by the DU. This can reduce
running steps of the CU.

Refer to FIG. 19. FIG. 19 is a schematic flowchart of
another embodiment of a data transmission method accord-
ing to an embodiment of this application. The method
includes the following steps.

Step 1901: A DU sends a first message to a CU, where the
first message includes data volume limitation information of
downlink data and capability information indicating that
MT-EDT is supported.

In a possible implementation, the first message may be a
RESET message, an F1 SETUP REQUEST message, a
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GNB-DU CONFIGURATION UPDATE message, or a
GNB-DU RESOURCE COORDINATION RESPONSE
message.

In a possible implementation, the data volume limitation
information of the downlink data may indicate an allowed
maximum TBS in an Msgd.

In a possible implementation, the first message may not
include the data volume limitation information of the down-
link data, and the data volume limitation information is
carried in step 1909.

Step 1902: An MME sends a first paging message to the
Cu.

Specifically, the MME sends the CU the first paging
message, namely, an S1 paging message, where the S1
paging message carries an S-TMSI and a data volume (DL
data size) of the downlink data.

Step 1903: The CU determines whether MT-EDT can be
used; and if MT-EDT can be used, performs step 1904, and
if MT-EDT cannot be used, performs step 1912.

Step 1904: If the CU determines that MT-EDT is used, the
CU generates a second paging message.

Step 1905: The CU broadcasts the second paging message
to the UE.

The second paging message may include an MT-EDT
indication. In a possible implementation, the CU may deter-
mine, based on the data volume limitation information of the
downlink data and the capability information indicating that
MT-EDT is supported in step 1901, and the data volume of
the downlink data in step 1902, that MT-EDT is used; or the
CU may determine, based on the capability information
indicating the MT-EDT is supported in step 1901 and the
data volume of the downlink data in step 1902, that MT-EDT
is used.

Step 1906: UE sends an Msgl to the DU.

Specifically, the UE sends the DU the Msgl, namely, a
random access preamble preamble.

Step 1907: DU sends an Msg2 to the UE.

Step 1908: UE sends an Msg3 to the CU.

In a possible implementation, the UE may send the DU
the preamble used for MO-EDT. In this way, the DU can
allocate, based on the preamble used for the MO-EDT, a
large UL grant to the UE in step 1906 for sending the Msg3.
For example, in a CP solution, the UE sends the preamble
used for MO-EDT, and then the UE sends an RRC early data
request message in the Msg3.

In a possible implementation, the UE may send a general
preamble to the DU. In this way, the DU sends, based on the
preamble, an RAR to the UE in step 1907 for sending the
Msg3. For example, in an UP solution, the UE sends the
preamble, and then the UE sends an RRC connection resume
request message in the Msg3, where the message carries
MT-EDT indication information.

Step 1909: The DU sends data volume limitation infor-
mation of second downlink data to the CU.

If the data volume limitation information of the downlink
data is not carried in step 1901, there is definitely step 1909.

If the data volume limitation information of the downlink
data is carried in step 1901, step 1909 is optional.

In a possible implementation, the DU may determine,
based on a fact that the preamble in step 1906 is a preamble
used for MO-EDT, to perform step 1909.

For steps 1910 and 1911, refer to the steps in the con-
ventional technology.

Step 1911: If the CU determines that the downlink data
can be sent by using the Msgd4, the CU sends the Msg4 to the
UE by using the DU, where the Msg4 carries the downlink
data.
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In a possible implementation, the Msg4 may be an RRC
connection release message (in the UP solution) or an RRC
early data complete message (in the CP solution).

In a possible implementation, if the CU determines that
the downlink data cannot be sent by using the Msgd, the CU
sends an RRC connection resume message (in the UP
solution) or an RRC connection setup message (in the CP
solution) to the UE by using the DU.

In this embodiment, the DU sends the CU the data volume
limitation information of the downlink data, to assist the CU
in determining whether to perform downlink data transmis-
sion through Msgd-based MT-EDT.

The foregoing describes the data transmission method in
the CU-DU separation network architecture. The following
describes, with reference to the accompanying drawings, a
centralized unit CU and a distributed unit DU provided in
embodiments of this application.

As shown in FIG. 20, a centralized unit CU 200 in an
embodiment of this application may include: a receiving unit
2001 and a sending unit 2002.

In an implementation process, the receiving unit 2001 is
configured to receive a first message sent by a distributed
unit DU, where the first message includes a first transport
block size TBS threshold, and the first TBS threshold is used
for early transmission of uplink data; the sending unit 2002
is configured to send the first TBS threshold to UE; and the
receiving unit 2001 is further configured to receive uplink
data that is sent by the UE based on the first TBS threshold.

In a possible implementation, the receiving unit 2001 is
further configured to: receive a second TBS threshold sent
by the DU, where the second TBS threshold is used for early
transmission of downlink data.

In a possible implementation, the receiving unit 2001 is
further configured to: receive a first indication sent by the
DU, where the first indication is used to indicate early
transmission of uplink data.

In a possible implementation, the receiving unit 2001 is
specifically configured to: receive initial uplink RRC mes-
sage transfer sent by the DU, where the initial uplink RRC
message transfer includes the second TBS threshold and/or
the first indication.

In a possible implementation, if the initial uplink RRC
message transfer includes the second TBS threshold or the
first indication, the sending unit 2002 is further configured
to: send a UE context setting request to the DU.

In a possible implementation, the sending unit 2002 is
further configured to: send a second indication to the DU,
where the second indication is used to indicate early trans-
mission of uplink data or early transmission of downlink
data.

In a possible implementation, the sending unit 2002 is
further configured to: send a second message to the DU,
where the second message carries an RRC message and the
second indication, and the second message includes down-
link RRC message transfer or a UE context release com-
mand.

In a possible implementation, the receiving unit 2001 is
further configured to: receive a third indication sent by the
DU, where the third indication is used to indicate failure of
early transmission of uplink data, or fallback of early
transmission of uplink data, or failure of early transmission
of downlink data, or fallback of early transmission of
downlink data.

In another implementation process, the sending unit 2002
is configured to send a first indication to a distributed unit
DU, where the first indication includes a downlink data
indication of target UE; the receiving unit 2001 is configured
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to receive an identifier of the target UE sent by the DU; and
the sending unit 2002 is further configured to send downlink
data to the target UE through early transmission of downlink
data.

In a possible implementation, the sending unit 2002 is
specifically configured to: send a paging message to the DU,
where the paging message includes the first indication.

In a possible implementation, the receiving unit 2001 is
further configured to: receive a first TBS threshold sent by
the DU, where the first TBS threshold is used for early
transmission of downlink data.

In a possible implementation, the indication about the
downlink data to the target UE includes a data volume of
downlink data.

It should be noted that content such as information
exchange and an execution process between the modules of
the centralized unit CU 200 is similar to that in the method
embodiments of this application. For specific content, refer
to the descriptions in the method embodiments of this
application. Details are not described herein again.

Refer to FIG. 21, a distributed unit 210 in an embodiment
of this application may include: a receiving unit 2101 and a
sending unit 2102.

In an implementation process, the sending unit 2102 is
configured to send a first message to a centralized unit CU,
where the first message includes a first transport block size
TBS threshold, and the first TBS threshold is used for early
transmission of uplink data; the receiving unit 2101 is
configured to receive uplink data sent by UE; and the
sending unit 2102 is further configured to send the uplink
data to the CU.

In a possible implementation, the sending unit 2102 is
further configured to: send a second TBS threshold to the
CU, where the second TBS threshold is used for early
transmission of downlink data.

In a possible implementation, the sending unit 2102 is
further configured to: send a first indication to the CU, where
the first indication is used to indicate early transmission of
uplink data.

In a possible implementation, the sending unit 2102 is
specifically configured to send initial uplink RRC message
transfer to the CU, and the initial uplink RRC message
transfer includes the second TBS threshold and/or the first
indication.

In a possible implementation, if the initial uplink RRC
message transfer includes the second TBS threshold or the
first indication, the sending unit 2102 is further configured
to send a UE context setting request to the CU.

In a possible implementation, the receiving unit 2101 is
further configured to: receive a second indication sent by the
CU, where the second indication is used to indicate early
transmission of uplink data or early transmission of down-
link data.

In a possible implementation, the receiving unit 2101 is
further configured to: receive a second message sent by the
CU, where the second message carries an RRC message and
the second indication, and the second message includes
downlink RRC message transfer or a UE context release
command.

In a possible implementation, the sending unit 2102 is
further configured to: send a third indication to the CU,
where the third indication is used to indicate failure of early
transmission of uplink data, or fallback of early transmission
of uplink data, or failure of early transmission of downlink
data, or fallback of early transmission of downlink data.

In another implementation, the receiving unit 2101 is
configured to receive a first indication sent by a centralized
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unit CU, where the first indication includes an indication
about downlink data to target UE; and the sending unit 2102
is configured to send an identifier of the target UE to the CU.

In a possible implementation, the receiving unit 2101 is
specifically configured to: receive a paging message sent by
the CU, where the paging message includes the first indi-
cation.

In a possible implementation, the sending unit 2102 is
further configured to: send a first TBS threshold to the CU,
where the first TBS threshold is used for early transmission
of downlink data.

In a possible implementation, the indication about the
downlink data to the target UE includes a data volume of
downlink data.

It should be noted that content such as information
exchange and an execution process between the modules of
the distributed unit DU 210 is similar to that in the method
embodiments of this application. For specific content, refer
to the descriptions in the method embodiments of this
application. Details are not described herein again.

An embodiment of this application further provides a base
station. The base station may include a centralized unit CU
and a distributed unit DU. For specific content such as
information exchange and an execution process between the
CU and the DU in the base station, refer to the descriptions
in the method embodiments described in the embodiments in
FIG. 9 to FIG. 19.

An embodiment of this application further provides a chip
system. The chip system includes a processor, configured to
support the centralized unit CU to implement a related
function, for example, receiving or processing the data in the
foregoing method embodiments. In a possible design, the
chip system further includes a memory. The memory is
configured to store program instructions and data that are
necessary for a terminal device. The chip system may
include a chip, or may include a chip and another discrete
component.

An embodiment of this application further provides a chip
system. The chip system includes a processor, configured to
support the distributed unit DU to implement a related
function, for example, receiving or processing the data in the
foregoing method embodiments. In a possible design, the
chip system further includes a memory. The memory is
configured to store program instructions and data that are
necessary for a terminal device. The chip system may
include a chip, or may include a chip and another discrete
component.

An embodiment of this application further provides a
computer-readable storage medium. The computer-readable
storage medium stores computer-executable instructions.
When at least one processor of a device executes the
computer-executable instructions, the device performs the
methods described in the embodiments in FIG. 9 to FIG. 19.

Another embodiment of this application further provides
a computer program product. The computer program prod-
uct includes computer-executable instructions, and the com-
puter-executable instructions are stored in a computer-read-
able storage medium. At least one processor of a device may
read the computer-executable instructions from the com-
puter-readable storage medium. When the at least one pro-
cessor executes the computer-executable instructions, the
device performs the methods described in the embodiments
in FIG. 9 to FIG. 19.

A person skilled in the art may clearly understand that, for
the purpose of convenient and brief description, for a
detailed working process of the foregoing system, apparatus,
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and unit, reference may be made to a corresponding process
in the foregoing method embodiments. Details are not
described herein again.

In the several embodiments provided in embodiments of
this application, it should be understood that the disclosed
system, apparatus and method may be implemented in other
manners. For example, the described apparatus embodiment
is merely an example. For example, division into the units is
merely logical function division and may be other division
in actual implementation. For example, a plurality of units or
components may be combined or integrated into another
system, or some features may be ignored or not performed.
In addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be
implemented through some interfaces. The indirect cou-
plings or communication connections between the appara-
tuses or the units may be implemented in electronic,
mechanical, or other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, that is, they may be located in one
position, or may be distributed on a plurality of network
units. Some or all of the units may be selected according to
actual requirements to achieve the objectives of the solutions
in the embodiment.

In addition, function units in embodiments of this appli-
cation may be integrated into one processing unit, or each of
the units may exist alone physically, or two or more units are
integrated into one unit.

When the functions are implemented in the form of a
software function unit and sold or used as an independent
product, the functions may be stored in a computer-readable
storage medium. Based on such an understanding, the tech-
nical solutions of embodiments of this application essen-
tially, or the part contributing to the conventional technol-
ogy, or some of the technical solutions may be implemented
in a form of a software product. The computer software
product is stored in a storage medium, and includes several
instructions for instructing a computer device (which may be
a personal computer, a server, or a network device) to
perform all or some of the steps of the methods described in
embodiments of this application. The foregoing storage
medium includes any medium that can store program code,
such as a USB flash drive, a removable hard disk, a
read-only memory (read-only memory, ROM), a random
access memory (random access memory, RAM), a magnetic
disk, or an optical disc.

What is claimed is:
1. A data transmission method, comprising:
receiving, by a centralized unit (CU), a first message from
a distributed unit (DU), wherein the first message
comprises a first transport block size (TBS) threshold,
the first TBS threshold is useable for early transmission
of uplink data, and the CU and DU are separated;
sending, by the CU, the first TBS threshold to a user
equipment (UE), wherein the UE and DU are separated;
and
receiving, by the CU, uplink data from the UE based on
the first TBS threshold.
2. The method according to claim 1, wherein the method
further comprises:
receiving, by the CU, a second TBS threshold from the
DU, wherein the second TBS threshold is usable for
early transmission of downlink data.
3. The method according to claim 1, wherein the method
further comprises:
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receiving, by the CU, a first indication from the DU,
wherein the first indication is useable to indicate early
transmission of uplink data.
4. The method according to claim 2, wherein the method
further comprises:
receiving, by the CU, an initial uplink radio resource
control (RRC) message transfer from the DU, wherein
the initial uplink RRC message transfer comprises at
least one of the second TBS threshold or the first
indication.
5. The method according to claim 4, wherein the method
further comprises:
sending, by the CU, a UE context setting request to the
DU

6. A data transmission method, comprising:
sending, by a distributed unit (DU), a first message to a
centralized unit (CU), wherein the first message com-
prises a first transport block size (TBS) threshold, the
first TBS threshold is useable for early transmission of
uplink data, and the CU and DU are separated;
receiving, by the DU, uplink data from a user equipment
(UE), wherein the DU and UE are separated; and
sending, by the DU, the uplink data to the CU.
7. The method according to claim 6, wherein the method
further comprises:
sending, by the DU, a second TBS threshold to the CU,
wherein the second TBS threshold is usable for early
transmission of downlink data.
8. The method according to claim 6, wherein the method
further comprises:
sending, by the DU, a first indication to the CU, wherein
the first indication is useable to indicate early trans-
mission of uplink data.
9. The method according to claim 7, wherein the method
further comprises:
sending, by the DU, an initial uplink radio resource
control (RRC) message transfer to the CU, and the
initial uplink RRC message transfer comprises at least
one of the second TBS threshold or the first indication.
10. The method according to claim 9, wherein the method
further comprises:
sending, by the DU, a UE context setting request to the
CU.
11. A centralized unit (CU), comprising a receiver, and a
transmitter, wherein
the receiver is configured to receive a first message from
a distributed unit (DU), wherein the first message
comprises a first transport block size (TBS) threshold,
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the first TBS threshold is useable for early transmission
of uplink data, and the DU and CU are separated;
the transmitter is configured to send the first TBS thresh-
old to a user equipment (UE), wherein the UE is
different from the DU; and
the receiver is further configured to receive uplink data
from the UE based on the first TBS threshold.
12. The CU according to claim 11, wherein the receiver is
further configured to:
receive a second TBS threshold from the DU, wherein the
second TBS threshold is useable for early transmission
of downlink data.
13. The CU according to claim 11, wherein the receiver is
further configured to:
receive a first indication from the DU, wherein the first
indication is useable to indicate early transmission of
uplink data.
14. The CU according to claim 12, wherein the receiver
further configured to:
receive an initial uplink radio resource control (RRC)
message transfer from the DU, wherein the initial
uplink RRC message transfer comprises at least one of
the second TBS threshold or the first indication.
15. The CU according to claim 14, wherein the transmitter
is further configured to:
send a UE context setting request to the DU.
16. The CU according to claim 11, wherein the transmitter
is further configured to:
send a second indication to the DU, wherein the second
indication is useable to indicate early transmission of
uplink data or early transmission of downlink data.
17. The CU according to claim 16, wherein the transmitter
is further configured to:
send a second message to the DU, wherein the second
message includes a radio resource control (RRC) mes-
sage and the second indication, and the second message
comprises a downlink RRC message transfer or a UE
context release command.
18. The CU according to claim 16, wherein the receiver
is further configured to:
receive a third indication from the DU, wherein the third
indication is useable to indicate:
failure of early transmission of uplink data,
fallback of early transmission of uplink data,
failure of early transmission of downlink data, or
fallback of early transmission of downlink data.
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